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Termixology. — During  the  reproductive  period  of  a  woman'8  life,  from 
jouth  to  middle  age,  the  mucous  membrane  of  the  uterus  undergoes  at 
regular  intenals  a  constructive  change  wluch  has  as  its  object  the  pre- 
paration  of  a  suitable  nest  for  the  fertilised  ovum.  Should  conception  not 
take  place,  a  rapid  destructive  metabolism  occtirs,  the  fabric  of  the  half- 
formed  decidua  tumbles  to  pieces,  the  turgid  capillaries  burst,  and  pour 
out  blood  which  8weeps  away  the  useless  tisaue  debris ;  and  then  the  whole 
cjrcle  is  repeated.  This  bl(>ody  discharge  froui  the  womb  occure  in  the 
great  majoritj  of  women  once  a  month,  hence  the  process  has  received  the 
name  of  "  menstruation." 

The  age  of  the  first  onset  of  menstruation  is  termed  "  Pubertv." 
Menstruation  itaelf  is  variouslj  stvled  "  the  catamenia,"  the  "  menses," 
the  "  poorly  tinies."  the  "  monthlv  periods,"  the  "  courses,"  being  "  unwell," 
"  having  the  flowers,"  etc. 

The  cessation  of  menstruation  is  termed  the  "  menopause,"  the  "  eli- 
mactenc,"  or  the  "change  of  life."  Suppression  of  the  menses  i.s  called 
"amenorrhoea":  painful  menstruation,  "dysmenorrhcea";  eiccessivelossatthe 
periods,  "  menorrhagia  " ;  and  intennenstrual  hiemorrhage, "  metrorrhagia." 
Where  the  menstrual  blood  collects  and  is  pent  up  in  the  geniUil  cunal  it 
is  termed  "  retention  of  the  menses." 
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2  MENSTRUATION  AND  ITS  DISOKDERS 

PUBERTY. — Psychicdl  Changes. — The  age  of  "pubertj  "  is  characterised  by 
.  the  onset  and  establishment  of  the  process  of  menstruatiou.  It  is  the  spring- 
tiine  of  a  woman'8  life,  and  is  marked  not  only  by  peculiar  phy8ical  changes 
in  her  figure,  gait,  and  generative  organs,  but  by  an  equally  remarkable 
transformation  in  her  psychical  and  mental  life.  The  current  of  her 
thoughts  is  mysteriousIy  changed ;  hopes  and  yeamings  unknown  before 
thrill  and  agitate  her,  and  life  acquires  a  new  and  deeper  meaning.  The 
romping  tomboy  becomes  a  shy  and  self-conscious  maiden,  with  finer  tastes 
and  emotional  fancies.  The  subtle  forces  of  sex  change  the  girFs  soul  into 
the  woman's, 

Fhysical  Changes. — liefore  puberty  the  girUs  figure  differs  but  little  from 
the  boy'a  But  now  it  becomes  fuller  and  pluinper,  with  graceful  curves 
instead  of  sharp  angles.  The  breasts  rapidly  develop  and  become  firmer, 
fuller,  and  more  sensitive.  The  thyroid  gland  swells  and  gives  the  neck 
that  roundness  peculiar  to  the  8ex.  The  voice  changes  and  becomes  fuller 
in  compaas,  richer  in  quality.  The  pelvis  broadens,  the  buttock  and  thighs 
become  more  developed,  and  hair  appears  on  the  pubes  and  in  the  asdliBe. 
The  body  of  the  uterus  enlarges,  and  the  mucosa  becomes  vascular  and 
Bpongy  and  discharges  blood.  The  first  menstruation  is  sometimes  preceded 
by  certain  premonitory  8yniptonis — irritability  of  the  temper,  headacbe, 
and  gastric  disturbances,  a  sense  of  fulness,  weight,  and  uneasiness  in  the 
pelvis  and  back,  and  often  a  luucous  discharge  from  the  geniteds. 

Age.  —  The  age  of  puberty  in  Great  Britain  is  usually  about  the 
fifteenth  year.  It  \^,  howevcr,  modified  by  several  factors.  It  occurs  earlier 
in  the  Tropics  (tenth  year),  and  later  in  the  Arctic  regions  (eighteenth  year). 
The  intiuence  of  race  is  conspicuous.  Thus  Jewes8es  aU  over  the  world 
begin  to  menstruate  at  the  same  age.  Girls  born  of  English  parents  in 
India  Vjegin  at  the  same  age  as  their  sisters  living  at  home,  whLL9t  negresses 
brought  up  in  temperate  regions  commencc  as  early  as  they  woxdd  in 
Central  Africa.  Pul)erty  occurs  earlier  in  the  idle  and  wealthy  classes  than 
among  the  hard-working  poor,  and  it  is  said  to  occur  earlier  in  girls 
brought  up  amidst  immoral  iufluences  than  in  the  children  of  virtuous 
households. 

Precoci&m  Pv^erli/. — In  rare  cases  the  onset  of  menstruation,  usuallj 
with  other  signs  of  puberty,  occurs  prematurely  in  childhood  and  even  in 
infancy.  Thus  in  one  čase  a  child  wa8  lx)m  with  well-developed  mammse, 
the  pubes  was  covered  with  hair,  and  she  menstruated  regularly  from 
her  third  year.  Menstruation  may  indced  appear  at  any  tirne  from  a  few 
days  after  birth  to  the  normal  age  of  puberty.  In  a  few  cases  there  have 
bcen  the  other  external  signs  of  puberty  without  menstruation,  and  also 
menstruation  without  other  signs  of  puberty.  Several  instances  have  been 
recorded  \vhere  precocious  puljerty  has  been  associated  with  pelvic  tumours, 
such  as  ovarian  cysts. 

In  some  of  the  cases  where  puberty  has  occurred  precociously  conception 
has  taken  plače,  e.g.,  in  children  aged  from  nine  to  thirteen  year8. 

Delayed  Puherlij.  —  In  other  instances  puberty  may  be  abnormally 
late  in  manifesting  itself  without  any  obvious  cause.  Thus  in  one  čase  it 
did  not  appear  till  the  twenty-fifth  year. 

Nuhility. — Though  normally  the  menstrual  flow  is  established  about  the 
age  of  fifteen,  the  body  is  not  phy8iologically  fit  for  the  strain  of  repro- 
duction  till  some  year8  later.  In  temperate  climates  a  woman  is  not 
"  nubile  "  till  the  age  of  twenty-one,  though  marriage,  conception,  and  par- 
turition  frequently  take  plače  much  earlier.  Statistics  show  that  such 
premature  pregnancies  are  specially  productive  of  sufifenng  and  diaease  in 
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le  mother,  \vlulst  the  oflspring  are  ill-developed,  difiicult  to  rear,  and  fre- 
[Qt;ntly  alHicted  in  bodj  and  mind.     Too  early  marriages  tend  to  produce 
punv,  blighted,  deteriorated  race. 

Thk   Phkkomexa  of  Noioial   Mbkstruatios. — Periodir.ity. — At   the 

itaet  we  are  struck  by  the  extraordinary  periodicity  of  the  proceas.     In 

iis  counir)'  the  averuge  healthj  woman,  trom  the  age  of  tifteen  to  the  age 

"  forty-tive,  menstniates  regularly  every  twenty-eight  day8.     The  menstrual 

'  is,  so  to  speak,  wound  up  to  go  for  thirty  years,  and  strike  once  every 

lar  month — a  rhythm  of  function  that  Buggests  that  it  must  be  due  to 

livthmicul  chiinges  in  a  coatroUiug  nerve  centre. 

Ti/pf. — By  the  menstrual  "  type  "  is  meant  the  number  of  dava  from 
th«i  tirst  day  of  one  period  to  the  lirst  day  of  the  nest.     It  \a  the  index  of 
woman'»  regularity.     About  75  per  cent  of  healthy  women   have  a 
renty-eight-day  type,and  about  15  per  cent  a  thirty-day  type.     A  few  are 
rer  or  under  thesc  Uniits.    We  are  quite  in  the  dark  as  to  what  e8sentially 
linea  a  woman's  menstrual  tyj)e. 

ilfit. — Tliis  term  is  used  to  denote  the  duration  of  the  period.     In 
iltl)y  women  it  may  last  from  two  to  eight  day3 — U8ually  from  four 
Itvč  ditvs.      From  <ine  to  two  ounces  of  blood  are  lost  on  an  average 
ty  of  the  period,     Clinically  we  may  form  a  rough  estimate  of 
int  of  loas  by  learning  the  numlier  of  diapers  used  —  allovving 
aboat  one  ounce  of  blood  to  eacli  diai)er. 

TKe  menstrual  discharge,  when  fullv  established,  ia  a  thin  dark  bloody 

»id.  8omewhat  reserabliug  prune  juice,  of  alkaline  reaction,  and  a  ixH;id.iiir 

ivy  odour.     In  health  it  is  prevented  from  clotting  by  the  admisture  of 

le  mucu8.      MicroscopicalIy  it   contains  red   and  white  blood  cor- 

le%  columnar  and  cubical  epithelium  shed  from  the  uterine  muuous 

smbrane  and  the  uterine  glands.connective-tissue  cells,  and  minute  particles 

ihe  8uy)epithelial  Htroma.     Mixed  with  it  are  nuuierous  8quamouB  epi- 

]eliiil  cells  from  the  vagina. 

In  addition  to  the  flow  of  blood  there  ia  alao  an  increased  secretion  of 
M^MoeouB  glands  of  the  vulva  at  the  onset  of  menstruation,  and  an  in- 
secretion  of  mucus  from  the  uterus  and  vagina  both  before,  doring, 
after  the  period. 

Tht  Menstrual  Wave. — Profesor  Stephenson  has  shovrn  that  men.strual 
is  aflsociated  with  a  well-marked  wave  of  vital  energy  wliich  manifeste 
!'.  Hiictuation  of  the  temperature  of  the  botly,  of  tlie  daily 
1.  iind  of  the  rate  and  tension  of  the  pulae.     During  the 
iy  or  two  preceiiing  the  i>eriod  the  temperature  rises  half  a  degree  above 
>niiiil,  Uie  aruouut  uf  iirea  excreted  attains  its  ma.\imum,  and  tlie  pub^ie- 
Ite  and  arterial  tcunion  rise.     During  the  pericKl  those  variuus  pheuomena 
to  normal,  and  after  tho  period  tliey  fall  to  ltelow  uormal.     Thia 
indicatuM  a  pcrioilic  variation  in  tho  geueral  metabolism,  probably 
iattd  or  intlucnccd  by  tho  rhythmical  activity  of  the  nervous  meoliauism 
vbiob  oontrolH  tucnstruiitiou. 

Serroia  and  Vaacidar  St/mptoms. — Each  recurring  period  is  apt  to  pro- 
duee  disturlMitirett  in  the  woman'8  nervous  sy8tem.  Even  in  healthy 
vromen  it  induces  a  state  of  increased  nervous  instability  and  excitability, 
whilst  lanatics  and  epilc]itic8  are  ahvays  vrorse  at  these  times.  There  is 
fi^nently  headache,  hviierii^stliesiu.  and  irritability  of  the  temper.  The 
hraiaU  iatty  !•«  8wolleu  and  ivnder.  The  thvroid  glands  may  8wull 
imurkedlj.  Ther*'  is  itfteu  a  fceling  of  weight3  fulness,  and  uncasiness  in 
Um  tielvifl,  \mck,  and  lower  abdomen.  and  frequently  muie-  irritabibty  of 
tbe  bladder.     Pigiuentary  changes  in   the  skin  are  not  uncommon ;    for 
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oxHmpl«,  siich  dark  iirt-us  iiiav  form  roimd  the  eye8  as  to  aliuost  produce  the 
appearuuce  of  a  doulile  **  lilack  eje." 

Changts  in  the  Tnternai  Genitals. — There  is  a  general  turgescenee  of 
the  pelvic  viscera  (uterus,  Fallopian  tubes,  and  ovaries)  most  marked  in 
the  uterus,  and  reaching  its  acme  at  the  onset  of  each  menstrual  epoch. 
In  the  ovuriea  tliere  niaj  or  maj  not  bc  u  ripe  follicle:  it  is  now  •vvell 
established  that  ovulation  and  menstruation  are  not  coinoident  or  con- 
secutive  pr(x;€ase8.  The  uterus  juBt  before  tlie  onset  of  menstruation  is 
BWollen,  ercct,  firm,  and  deeply  cougested.  Aa  menstruation  proceeds  its 
vascularity  lesseus,  its  niuscular  wall  liecomes  softer  and  laxer,  and  tiie  ctiual 
of  the  cenoK  dilates.  At  the  end  of  the  period  the  uterus  has  shruuk  and 
become  pale  and  limp. 

Ckantjcs  in  the  Murosa. — There  are  great  differences  of  opinion  as  to 
the  actual  changes  that  occur  in  uonual  menstruatiou. 

1.  Sir  John  Williams  lield  that,  in  con8equence  of  ha-niorrhage  into  and 
fattj  degeueratiou  of  t!ie  deepest  Iayer  of  the  mucosa,  ihe  \vlioIe  of  the 
endometrium  \vas  shed  dovvu  to  tlie  muscular  !ayer,  and  that  a  new  mucosa 
wa8  de\  eloped  from  the  bases  of  the  uterine  glands.  This  view  wa8  based 
on  autopsies  made  on  patienta  dying  from  acute  fever,  and  is  novv  dis- 
credited. 

2.  Eugelmann  taught  thab  in  conse^uence  of  fatty  degeueratiou  of  the 
superKcial  layer  of  the  mucosa  this  aloue  vras  shed,  the  deeper  layer  re- 
mainiug. 

Pfluger  and  Tait  insisted  that  a  phyaiological  freshening  of  the 
mucosa — the  removal  of  its  surface  epitheUum — was  nece8sary  for  the 
implantation  of  a  fertihsed  ovum. 

3.  Bland  Sutton  examiued  a  number  of  human  uteri  before,  during, 
and  after  menstruation,  aud  found  (m)  tlilatatiou  of  the  capillaries  causing 
swelling  of  the  mucosa ;  (b)  rupture  of  some  of  the  capillaries,  the  blood 
ooziug  into  the  stroma  aud  into  the  cavity  of  the  uterus;  (c)  sheddiug  of 
only  small  and  quite  auperficial  portions  of  the  epithelium ;  (d)  no  fatty 
degeneration. 

He  also  examined  the  uteri  of  menstniating  baboons  and  Macaqud 
inonkey8,  and  found  congestion  and  hffimorrhage,  but  no  sheddiug  of  the 
fpithehum. 

Heape'8  researches  on  another  moukey  (Semno-pithecuB  Entellus)  confirm 
Suttou'8  view8,  \iz.  that  menstruation  cousists  in  cougestiou,  hiemorrhage, 
and  shedding  of  part  only  of  the  hning  epithehum  anil  subepitheUal  stroma. 

4.  Arthur  John3tone'a  view  is  that  the  endometrium  is  an  adenoid 
gland,  that  the  menstrual  discharge  takes  the  place  of  the  lymph  stream, 
and  washes  away  perio(hcally  those  corpuscles  which  are  too  old  to  form 
deeidual  tissue.  He  holds  that  the  uterine  epithelium  alone  is  shed,  but 
the  whole  mucosa  is  not  esfoliated. 

Relation  to  Ovulation.  —  Until  very  recent  year3  menstruation  vras 
tivought  to  be  directly,  or  indirectlv,  brouglit  about  by  the  proce-ss  of 
ovuhition.  "ttliilst  most  authorities  held  this  \'iew  there  wa8  much  differ- 
ence  of  opiuion  as  to  the  precise  relationship  of  tlie  two  phenomena. 

Once  a  montb,  in  one  or  other  ovarv,  u  Graiifian  follicle  'vvas  suppoeed  to 
ripen  aud  burst,  and  discharge  its  contained  ovum  into  the  peritoneum, 
wheuce  it  wa8  carried  down  the  Fallopian  tube  into  the  uterus.  Some 
held  that  this  maturation  of  the  follicle  retlexly  brought  about  a  general 
turgescenee  of  the  iuterual  genitals,  aud  that  the  rupture  of  the  follicle 
determined  the  onset  of  menstruation.  Others  thought  that  the  ovuui, 
rather  than  the  Graiifian  follicle,  wa9  the  esseutial  cause ;  that  eacli  mouth 
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in  ffnan  wa8  carried  into  the  uterus,  anJ(whether  fertilised  or  not)  directly 
Btimukted  the  mucosa  to  active  growth  and  increased  vascularit)'.  In  the 
event  of  conception  occurring  the  ruucous  membrane  went  on  gromng,  and 
formed  the  decidua  of  pregnaucj*.  But  if  impreguation  failed  to  occur  the 
ovuin  died,  and  thia  brought  about  a  disintegration  of  the  decidua  and  the 
phenoiiieua  of  menstruation.  A  menstrual  period  vvas,  according  to  tbis 
view,  the  abortion  of  an  unfertilised  ovum  \vith  its  decidua — a  missed 
pregnancy,  in  fact. 

It  has,  however,  been  shovrn  that  ovulation  may  and  does  take  plaoe 
indep>endently  of  and  in  the  absence  of  menstruation,  and  menatruation 
tuay  conlinue  regularly  and  profu8ely  after  the  complete  removal  of  both 
ovuriea.  Graafian  follicles  ripen  and  burat  long  before  puberty — even  iu 
earlv  infancy — and  they  may  continue  to  do  so  long  after  the  menopause. 
Moreover,  the  maturation  of  the  foUicle  is  by  no  meana  coincident  \vith  any 
one  phaae  of  menatruation.  The  ohaervationa  of  Law8on  Tait,  Annie  Clark, 
and  others,  have  8hown  that  ripe  follicles  may  be  found  at  any  tirne  diiring 
the  perioil  or  during  the  intermenstrual  interval  Ovulation  goea  on  during 
pregnane  v,  during  lactation.  and  in  certain  pathological  states  (such  as 
)uiit;iuia)  when  menstmation  is  in  al>eyance.  Some  women  never  menstruate 
and  yet  ovulate  (aa  is  proved  by  their  becorning  pregnan  t).  In  certain 
pseudo-hormaphrodites  (shovvn  to  posseas  uteri  and  testes,  but  not  ovariea) 
menatruation  has  been  observed.  For  these  and  other  reasons  the  plaiisible 
faacinating  ovular  theory  of  menstruation  is  now  generally  discarded.  At 
tho  same  tinie,  it  is  going  too  far  to  8ay  that  the  ovaries  have  no  intluence 
at  ali  on  the  utenis.  There  is  undoubtedly  a  most  intimate  and  subtle 
8ym])athy  b6tween  them.  It  is  probable  that  changes  in  the  ovaries  iatiu- 
enoft  the  uterus  reHexly  through  the  nervous  8y8tem,  and  it  is  possible  that 
the  ovaries  add  to  the  blood  circulating  through  them  some  peculiar  product 
of  their  metal>oli8m,  and  this  "  interual  secretion  "  may  powerfuIly  modify 
the  uterine  functions.  Certain  it  is,  that  many  lesions  of  the  ovary  are 
associated  with  painful,  profuse,  or  suppressed  menstruation,  and  that  com- 
plete removal  of  both  ovaries  brings  about  (termancnt  cessatiou  of  the 
period«  in  95  per  cent  of  the  cases,  whil8t  they  continue  unaltered  if  only 
a  portion  <>f  one  ovary  Vie  left. 

Rtlation  to  the  (Estrus. — In  many  of  the  lower  animals  the  females  at 

certain  inter\al8  paas  into  a  state  of  8exual  aclivity  which  is  cjilled  the 

"(i'«trus"  or  "rut."     In  popular  language    the  animal  is  »aid  to  be  "in 

httit."     Tlif  uterus  and  vagina  beeome  svvolleu  and  congested.  and  pour 

out  an  increased  quantity  of  mucus  sometimes  tinged  with  blood.    The 

vulva  l)ecouies  moist,  turgid,  dilated,  and  hyper8ensitive.      The  8exual 

"  .  usuailv  entirelj  iu  abeyance  in  the  intervals,  becomes  imperative, 

i'S  the  animars  actions,  and  leads  her  to  solicit  the  male.     Now,  it 

't  that  menatruation  in  the  vvoman  corresponds  to  and  has 

110  <i'Htrus  in  the  animal.     Th-VR  may  be  so,  but  it  is  a  most 

Ml  tact  that,  l»oth  among  civilised  and  savage  racea  aH  over  the 

v, .,  .*  xuh1  congress  is  not  permittecl  during  menstruation,  whilst  amongst 

animabt  it  is  only  when  in  "  he^it "  that  coitus  takes  plače,  and  it  \a  only 
then  that  impregnatiou  cau  nccur.  It  is  probable  that  the  "u-strus"  is  a 
rooe<^n  ovnlvpd  hy  natural  selection,  with  the  oliject  of  limiting  coitus  (and 
Ih^r  ion)  to  certain  scasons  of  the  year,  in  order  that  the  young 

ujj^t  ^  L  forth  under  the  most  favourablo  comlitions  of  climate  and 

fcM>d*supply. 

Jidaiion  to  tke  Nfrrous  Sydf.m. — It  is  h)ghly  pn)bable  that  ali  the 
tive  tiBso«  of  the  body  are  under  the  contrul  <^f  tvvo  sets  of  nerves — 
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anabolic  and  katabolic.  An  anabolic  nerve  brings  about  constructive 
metabolism,  produces  a  building-up  of  the  tissues,  repair  of  waste,  a  storing 
up  of  energy.  Example8  of  this  are  found  in  the  cardiac  branches  of  the 
vagus,  the  chorda  tympani,  and  trophic  nerves  to  muscles.  A  katabolic 
nerve  stimulates  the  deatructive  metabolism  which  is  alway8  going  on  in 
the  tissues,  it  brings  about  a  liberation  of  energy,  followed  by  exhau8tion. 
Examples  of  this  aetion  may  be  found  in  the  motor  nerves  of  muscles,  the 
accelerator  nerve  of  the  heart,  and  the  sjmpathetic  nerve  to  the  sub- 
maxillary  gland. 

Now,  in  the  caae  of  the  uterus,  the  organ  is  considered  to  be  dominated 
by  anabolic  nerves  during  the  intermenstrual  interval — engaged  in  a  con- 
structive metabolism,  preparing  a  decidua,  building  a  nest  for  the  expected 
ovum.  But  should  conception  not  occur  within  a  definite  period  the 
katabolic  nerves  assert  their  influence,  the  actively  growing  mucosa  under- 
goes  a  rapid  destructive  metabolism,  its  fabric  breaks  down,  its  capillaries 
burst  and  pour  out  blood  which  sweeps  away  the  useless  tissue  debris. 
Then  once  more  the  uterus  comes  under  the  control  of  anaboUc  nerves  and 
the  vrhole  cycle  is  repeated. 

But  should  impregnation  occur  the  anabolic  influence  is  augmented  and 
continued  until  the  close  of  gestation,  constructive  metabolism  goes  on  unin- 
terruptedly,  and  the  uterus  actively  growa  Menstruation  being  a  katabolic 
process  is  in  abeyance.  But,  at  the  end  of  the  nine  months  of  gestation, 
katabolic  forces  gain  the  upper  hand,  and  parturition  (involving  a  great 
expenditure  of  energy)  takes  plače.  Then  the  uterus,  by  the  process  of  involu- 
tion,  a  destructive  metabolism,  slowly  returns  to  its  normal  condition. 

Geddes  and  Thomson  hold  that  menstruation  has  an  important  relation- 
ship  to  the  balancing  of  anabolism  and  katabolism  in  the  female.  After 
puberty,  anabolism  (or  storing  up  of  energy  and  building  up  of  tissue)  pre- 
ponderates  over  katabolism.  In  pregnancy  this  surplus  is  spent  in  nourish- 
ing  the  fcetus ;  in  lactation,  in  feedin^'  the  child ;  and  at  other  times,  in 
menstruation.  They  look  upon  it  as  a  highly  specialised  process,  developed 
in  the  evolution  of  the  higher  Mammalia  (monkeys  and  man),  by  which  the 
two  great  forces  of  the  body-metabolism  (anabolism  and  katabolism)  are 
properly  balanced.  The  menstrual  flow  is  only  the  most  obvious  outward 
and  visible  sign  of  this  process. 

It  is  probable  that  menstruation  is  directly  govemed  by  special  nerves 
emanating  from  a  special  nerve  centre  in  the  lumbar  enlargement  of  the 
spinal  cord.  In  many  organs  of  the  body  there  is  a  periodic  variation  in 
activity,  and  in  every  instance  known  this  may  be  traced  to  a  rhythmical 
emission  of  nerve  force  from  a  special  controlling  centre.  As  examples  of 
such  centres  may  be  cited  the  cardiac,  respiratory,  vasomotor,  and  splenic 
centres.  The  nervous  disturbances  which  manifest  themselves  at  puberty,  at 
the  menstrual  period,  and  at  the  menopause,  indicate  an  intimate  connection 
between  the  process  of  menstruation  and  the  central  nervous  8y8tem. 

The  uterus  is  supplied  on  each  side  by  two  plexu8e8 — the  ovarian  plexu8 
and  the  utero-vaginal  plexus.  The  ovarian  plexu8  is  derived  from  the 
aortico-renal  plexus.  Filaments  from  the  last  dorsal  and  upper  four 
lumbar  nerves  have  been  traced  into  it.  It  accompanies  the  ovarian  artery, 
sends  branches  to  the  ovary  and  Fallopian  tube,  and  after  communicating 
in  the  broad  ligament  with  the  utero-vaginal  plexu8  ends  in  the  uterus. 

The  utero-vaginal  plexus  is  derived  from  the  hypog6i8tric  plexus,  into 
which  the  "  pelvic  splanchnics  "  from  the  second  and  third  sacral  nerves 
pass.  The  nerves  destined  for  the  uterus  accompany  the  branches  of  the 
uterine  arterv  between  the  layers  of  the  broad  ligament,  where  they  com- 
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kte  with   the  ovariun  plexus.     Therc  are  numerous  ganglia  in  the 
plexu8.     A  large  one  situatcd  tm  the  cervix  has  beeii  teiined  the  "  ganglion 

cervicnle  uteri."  Xer\'e  filamenta  huve  been  traced  into  the  mucoua 
membrane  of  the  uterus,  where,  according  to  Pniukenhauaer,  they  end  in 
gauglia.  The  iMihne  splanchnics  ariae  in  the  himbar  cord,  in  the  cella  of 
the  posterior  vesicular  column  of  Clark,  heing  also  connected  with  the  cells 
of  the  lateral  horn.  They  emerge  in  the  roots  of  the  second  and  third 
tiacral  nerves,  and  vrithout  entering  the  chain  of  lateral  ganglia,  pasa  directlj 
into  the  hj'pogastric  plexus,  from  whence  they  are  distributed  to  the  pelvic 
viscera.  They  are  chieHv  vaso-dilator  in  function,  briuging  about  that 
vascular  engorgement  in  the  uterus  and  appendages  wliich  ia  such  a  marked 
feature  of  menstruation.  The  poaition  of  the  menstrual  centre  can  only  be 
Burinised,  but  it  is  probable  that  it  is  situated  in  tlie  luinhar  cnlargement 
of  the  spinal  cord.  Thia  portion  of  the  cord  ia  intiniately  associated  with 
al!  the  pelvic  functions.  It  has  been  proved  to  contain,  in  the  human 
l)eing,  centres  Ibr  niicturitiun,  dufecation,  erection,  and  ejaculation. 
Exf)eriments  in  animals  haA'«  denionstrutod  that  it  contains  a  parfcurition 
centre  in  the  bitch,  and  there  is  probably  one  there  also  in  the  womaa. 
And  if  the  parturition  centre  bo  found  there,  the  menstrual  centre  will  not 
far  away. 
The  Menopause. — The  "  menopause,"  "  climacteric,"  or  "  change  of  Life  " 

Is  es8eutiiilly  characteriaed  by  the  cesaatinn  of  the  menses.  Of  women  li\ing 
in  a  tomperate  cliinate,  in  25  per  cent  it  uccurs  betvveen  tbe  agea  of  forfcy 
and  forty-five,  and  in  50  per  cent  between  forty-tive  and  fifty.  In  a  small 
minority  of  cases  it  occurs  undcr  forty  or  over  tifty.  It  takes  plače  later 
in  women  living  in  cold  than  in  hot  cliuiates,  and  later  in  those  \vliolive  a 
Iuxuriou8,  Iazy  life  than  in  the  hard-vvurking  poor.     .Tewe88e3  living  iu  this 

^country  have  the  change  8omewhat  earlier  than  other  women. 

It  ia  the  autumn  of  a  woman'8  bfe.     Iler  sumiuer  \vith  its  blossom  and 
dt  haH  paased  ;  her  reproductive  foi-ces  have  spent  1  bemselves.    Slie  begins 

fto  feel  the  burden  of  yearB  and  the  approach  of  old  age. 

The  menses  oease  sometimes  abruptly,  more  often  gradually.  The 
lieriods  become  irregular — the  llow  being  sometiuies  exce8sive,  sometimes 
ftcanty.  The  intermenstrual  interval«  alter,  usually  becomiug  more  and 
tuore  prolonged.  In  some  womcu  there  Ls  neurly  constant  dribbling  of 
blood,  alternating  with  severe  floodings.  This  period  of  irregular  fitful 
losae«  b  often  s|)oken  of  aa  the  "  dodgiug  tirne." 

The  woman'a  figure  alters  and  lostjs  mudi  of  ita  grace.  Most  women 
put  on  fat,  e8pecially  in  the  abdoiucn.  <  )cca8ionally  thia  ia  so  marked  as 
U)  »uggeat  pregnancy  or  abdominal  tumour.  Othera,  especiully  if  l,hey  be 
unmarri<Kl,  become  lean  and  scraggj.  The  skin  lones  ita  bloom  and  fine- 
neis  of  textur<',  and  l)ecomea  coaree,  opatiuo,  and  \vrinkled.  In  a  few  cascs 
the  figure  be<^omes  more  masculine.  and  straggling  haira  devcloi)  on  the 

^chin,  cheek.  or  upjjer  lip.  Tlie  breasts  become  eithor  shrunk  and  atmphied 
or  looded  with  fat.     The  fat  about  the  vulva  disappears,  and  tlie  labia 

jbeoome  flacuid  folds  of  skin.     The  oetiuiii  vaginpo  becomea  smaller,  and  ali 

'tb0  tiaauo  of  the  cxternal  genitals  tougher  and  le.s8  resilient.  Tliu  vagina 
become^  »horter,  narrower,  fiuioother,  and  lesa  elastic.  The  upper  end  of 
the  vagina  cdiitracta,  and  the  fomicea  teud  to  become  obUterated.  The 
uterufl  atrophiea — becomca  ahorter,  narrower,  lesa  vascular,  and  diininiahed 
'  iht.  The  cervix  projcHjts  lesa  into  the  vagina.  The  endometrium 
|ialer,  thinner,  and  more  fihroua,  and  the  glinds  dlBappear.     The 

^Ny^6i  bwotiiHi  M     "   '  iid,  and  \vTiiikled ;  tho  Gr.iiifian  folliclea  diaappear; 

Mod  thn  »tpimii  1  into  a  knot  of  denac  Hbroua  tiasue. 


8 


MENSTRUATION  AND  ITS  DISORDEKS 


CoinciJeut  with  these  phjsical  changes  there  are  marked  nervous, 
e8pecially  vasomotor,  disturbauces.  The  most  frequent  phenomena  are 
heata  and  liuahes,  irreguliir  palpitations,  proluse  perspirations,  and  feeliiigs 
of  giddiuesa,  faintness,  and  ex!iauistion.  Tliere  inay  l>t)  morbid  teurs,  meutal 
depresaion,  loas  of  meniory,  and  UTital>ility  of  temper.  She  niay  complain 
of  numbnesfl  and  tingliiig  in  her  hauda  and  feet.  At  other  tinies  there  is 
a  condition  of  hyperii"stlie8ia  of  the  special  senses,  so  that  noises,  smells,  and 
lights,  which  fornierlv  slie  \vould  not  have  noticed,  distresB  and  agitate  her. 
In  8ome  casea  the  iiiental  disturbance  vergea  on  in8anity ;  she  becomes 
suspicions  of  those  arouud  her ;  has  ijxed  delusions,  and  suicidal  or  homicidal 
impulsea  In  others  there  is  marked  moral  perverKion,  especially  a  cruving 
for  alcohoL  With  the  cesstition  of  the  menses,  the  8exual  appetite  nsuallj 
wane8,  but  in  a  few  casea  it  becoines  di8tre8Bingly  intense. 

The  cliraacteric  renders  a  woinan  peculiarly  Ual)le  to  certain  diseases. 
Amougat  theae  niay  he  inentioned  cancer  (eapeciany  of  the  uteriis  antl 
breast),  pruritiia  vulvfe,  prolapse  of  the  vagina  and  nterus,  ui'ethral  caruncle, 
kraurosis  vnlvie,  disorders  of  digestion  (siich  as  nausea,  heartburn,  tlatulence, 
and  constipation),  some  foruis  of  in8anity.  gout,  and  diabetes.  (See 
"  Climacteric  In8{inity/'  vol.  ii.,  and  "  Menopause,"  vol.  vil.) 

The  change  of  lile  inay  be  induced  preniaturely  by — (1)  The  complete 
removal  of  the  uterus,  or  both  uterine  api>endage8  by  operation.  (2)  The 
complete  fimctinnal  destruction  of  both  ovaries  by  diaeaae,  such  as  advanced 
cirrhosis,  new  grovvths,  and  inilammation.  (3)  Any  cause  of  greut  nervous 
depresaion,  Buch  as  shock,  fright,  anxiety,  and  exposure  to  cold.  (4) 
Exhausting  diseases,  such  as  phthisis,  prolonged  hiemorrhages,  auute  fevers, 
chronic  alcoholism,  myxfcdema,  and  diabetes. 

The  climacteric  may  be  delayed  nmch  beyond  the  luirmal,  u.sudlj 
in  L*ousequence  of  some  li>f;al  pehic  disease,  such  as  myama,  cancer,  or 
endometriti.s. 

ViCARiODS  MENSTRUATION. — By  tMs  is  meant  a  diacharge,  usually  of 
hlood,  from  some  part  other  than  the  uterus,  oceurring  once  a  month.  and 
a]»parently  taking  the  plače  of  the  nonual  men.strual  discharge.  In  most 
of  these  caaes  meuatruation  proper  is  very  scauty  or  entirely  in  abeyance. 
It  is  a  rare  and  puzzling  condition,  and  its  etiology  is  obacure.  It  is 
supjmsed  (1)  that  there  is  some  morbid  condition  of  the  uterino  mucosa 
\vhich  interferes  with  the  natural  outpouriiig  of  menstrual  blood;  (2)  that 
there  is  at  each  period  a  condition  of  high  vuscular  teusiou ;  and  (3)  that 
in  consequence  of  some  weakDe8.s  of  the  capillaries  in  another  parfc  of  the 
ltody,  lufmoiThage  there  occvira.  It  has  been  observed  from  the  guma,  the 
noše,  the  atomaoh,  the  rectum,  the  lunga,  the  bladder,  the  breast,  the  con- 
juDCtiva,  the  unbroken  skin.  and  fmm  open  wound8  and  ulcers.  In  some 
casos,  in  plače  of  a  flow  of  blood,  there  is  a  monthly  discharge  of  milk  (in 
the  čase  of  the  breasts)  or  diarrhcea  (in  the  čase  of  the  bovvels). 


The  Htgienk  of  Mknstbual  Life 

1.  Puhertj/. — At  tliis  period  of  a  girrs  life  it  is  iraportant  that  she  be 
not  subjected  to  any  great  men  tal  or  physical  strain.  She  must  lead  as 
(juiet  and  even  a  life  aa  possible,  be  warmly  clad,  have  a  siuiple,  easily 
digested  dietarj',  take  moderate  exerciBe  in  the  open  air,  and  regulate  her 
bovvels.  It  is  advisable  at  this  tirne  that  her  mother  or  some  judicious  friend 
should  expliun  to  her  the  meaniiig  of  the  menstrual  tio\v,  and  impart  to  her 
some  of  the  rudimentary  facts  of  sexual  physiology.      (See  "  Puberty.") 

2.  The  Mcnslrual  Period. — Although  this  is  a  physiological  procesa,  it  is 
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Bnily  disordered  and  painful  that  it  is  commonl}'  looked  upon  as  a 

fical  condition.     The  jiatient  describes  herself  as  "  beiug  uuwell "  or 

"being  poorlv."  It  is  important  that  diiriug  meustruation  she  should 
^rest  as  iiiuch  as  po^ible  ia  the  recumbent  (>OBition  if  the  i>eriods  be 
nve  or  pamfuL  She  should  take  light,  unstiiuidating  diet,  aud  see 
'^that  her  boweIs  are  kept  freelj  open.  Ali  severe  nervous  strain  or  muacnlar 
exertion  rnust  be  avoided.  Locally  ghe  must  keep  the  genitals  as  clean  as 
po^ble  hy  bathing  the  >nilva  in  warm  vratar,  and  changiug  her  diapers 
vrhen  soiled.  Mauy  vvomen  have  a  foolish  objection  to  vraahiiig  themselves 
during  their  i>eriods ;  but  a  warm  bath  is  not  only  harmlesa,  but  soothing 
and  k«neiicial  at  these  times.  A  warm  vaginal  douuh  (at  lOO"  F.),  to  \vliich 
a  little  boracic  acid  ha^  been  added,  is  often  comforting  during  the  period 
It  is  not  adrisable  to  perform  any  surgical  operation — unless  it  be  im- 
perative— during  luenstruation,  as  the  vvonians  nervous  8y8tem  ia  in  an 
excitable,  hyp€rsen8itive  condition.  ^loreover,  the  menstrual  secretion  is 
an  eicellent  culture  medium  for  germs,  and  might  be  a  source  of  sepsis. 
In  particular,  operations  on  the  uterus  should  be  avoided,  as  these  organs 
are  in  a  turgid,  escitable  state.  and  thus  proue  to  bleed  or  becoiue  inflamed. 
I  The  best  tirne  to  operate  on  a  woman  is  asually  during  the  week  after 
menstruation  has  ceased 

8.   The  Menopame. — We   have   now,   as  a   rule,  marked  nervous  dis- 

tuHmnces,  heats  aml  flushes,  palpitations,  depreasion  of  spirits,  etc.     The 

jMiticut  must  l>e  encouraged  as  much  as  posaible,  and  assured  that  these 

I  Bympt-om8  which  so  distress  her  are  natnral  and  to  be  expected  at  her  tirne 

[of  life,  that  she  must  have  patience,  and  in  due  season  they  will  aH  subiude. 

^If  they  he  severe,  much  relief  may  be  obtained  by  administering  bromide 

Jtash  with  belladonna,  and,  if  this  failsi,  by  giving  tabloids  of  ovarian 

She  must  be  warned  not  to  take  alcohol.  the  temptation  to  take 

lolants  iHjing  very  great  at  the  menopause.     Her  medical  attendant 

evcr  bear  in  mind  how  prone  women  are  at  thi^  tirne  to  develop 

[tualignant  disease,  e8pecially  in  the  breast  and  uterus.     He  must,  there- 

insist  on  a  thorough  e.vamination  should  the  patient  manifest  any 

tptom  of  this  dreadful  malady. 

'^  KHCEA, — Iiy  ameuurrhaa  we  mean  absence  or  suppression  of  the 

|iu«-*ii  mvv.    It  must  not  be  eonfounded  with  "  retention  of  the  menses  " 

-II  miudition  in  whioh  the  menstrual  lilood  is  poured  out,  but,  from  atreaia 

j>art  of  the  genital  canal,  cannot  fiud  exit  and  collects  vdthin  the  body. 

It    is    convenient    to    distinguish    l:ietween    primarj   and    8econdary 

lorrhcea. 

^J*rimary  amenorrhcea  eignifies  the  absence  of  the  menses  in  a  woman 

bas  never  luenstniated. 
SeeOTulan/  ameiwrrh(t!a  means  the  ceasation  of  the  menses,  temporarily 
pen&anent]y,  after  the  onset  of  puberty  and  the  regular  establishment 
if  the  montbly  flow, 

I.  Primabv  AJtENOBRHfEA. — It  would  seem  that  for  the  normal  occur- 
of  puberty  tliree  foctors  are  neoe8sary : — (1)  A  normal  condition  of  the 
(2)  A  normal  condition  of  the  nerve  centres.     {A)  A  normal  develop- 
BMOl  of  tho   internal  genitals.     If  any  of  these  factors  tni  at  fault  the 
mentea  may  fail  to  appear.     We  shall,  therefore,  cousider  cases  of  primary 
[amenorrhcuti  under  three  headings: — («)  Those  due  to  faults  in  the  blood. 
Thfwe   due   to   nervous    disturbauces.      (c)    Those    due   to  errors  of 
slopmeot. 

trt/  Atnenorrfuea  dut  to  Faults  in  the  Blood. — Certain  debilitat- 
Buch  as  tuLierculosis, Brights  disease, aud  chloroais  m«y develop 
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before  the  normal  age  of  pubertj.  When  the  time  for  thia  arrives  the 
blood  is  80  impoverisiied  that  the  processes  necessarj  for  the  production  of 
menstruation  cannot  take  plače.  Puberty  is  delajed  for  months  or  years. 
When,  fiuallj,  the  periods  do  appear,  they  are  apt  to  be  irregular,  occurring 
at  long  intervala  and  lasting  only  a  few  honrs,  the  discharge  being  8canty 
in  amount  and  pale  in  colour. 

(b)  Primari/  Amenorrhosa  due  to  Nervous  Causes. — This  is  apt  to  occur 
in  two  claases  of  the  community — (1)  Amongst  the  upper  classes  in  girls 
who  are  subject  to  mental  over-work,  such  as  cramming  for  examination8. 
(2)  Amongst  the  lower  classes  in  girls  who  are  put  to  phy8ical  labour 
too  great  for  their  strength.  In  these  cases  the  blood  may  be  normal,  and 
there  may  be  no  defect  in  the  development  of  the  genitals.  The  body  is 
ripe  for  puberty ;  but,  from  the  over-taxing  of  the  brain  or  the  body,  the 
nece8sary  nerve  force  is  diverted  into  abnormal  channels,  and  the  pheno- 
mena  of  puberty  do  not  appear. 

(c)  Primary  Amenorrhcea  due  to  Defects  of  Development. — In  some  of  the 
cases  the  uterus,  ovaries,  and  tubes  are  entirely  absent,  or,  if  present, 
remain  in  the  infantile  condition.  The  extemal  signs  of  puberty  fail  to 
appear;  the  breasts  remain  small  and  flat;  there  is  an  absence  of  hair  on  the 
pubes,  and  the  vulva  resembles  that  of  a  child.  There  is  also  an  absence  of 
the  p8ychical  phenomena  of  puberty,  and  the  emotions  and  instincts  of  sex 
do  not  develop. 

In  other  cases  where  menstruation  fails  to  appear  there  is  a  develop- 
ment of  many  of  the  sexual  characters  of  the  male.  The  body  acquire8  a 
di8tinctly  masculine  type,  The  pelvis  remains  narrow.  Hair  develops  on 
the  abdomen  and  chest  and  sometimes  on  the  upper  lip,  chin,  or  cheeks. 
The  voice,  the  gait,  the  figure,  and  the  tastes  become  "  mannish."  Occasionally 
there  is  an  extraordinary  development  of  the  muscular  sy8tem,  and  hence 
probably  the  female  "Samsona"  and  "Hercules"  of  the  8hows.  The 
external  genitals  may  be  quite  normal,  but  the  uterus  is  either  absent  or 
feebly  developed.  These  masculine  women  rarely  menstruate.  If  they  do, 
puberty  is  much  delayed,  and  when  the  perioda  do  appear  they  are  irregular 
and  8canty — a  mere  apolc^  for  menstruation. 

II.  Secondart  Amenorrhcea. — This  may  be  caused  by  either  local  or 
general  conditions : — 

Local  Causes. — 1.  Pregnancy  and  lactation.  2.  Hysterectomy.  3. 
Atrophy  of  the  uterus.     4.  Oophorectomy.     5.  Diseases  of  the  ovaries. 

General  Causes. — 1.  Ansemia.  2.  Nervous  disturbances.  3.  Disorders 
of  metabolism. 

Amenorrhcea  in  Pregnancy  and  Lactation. — The  menses  are  physio- 
logicaUy  absent  in  utero-gestation  and  lactation.  Normally,  a  woman 
ceases  to  menstruate  from  the  time  of  conception  till  the  eud  of  lactation — 
a  period  of  eighteen  or  twenty  months.  Of  ali  the  8ymptom8  of  pregnancy, 
amenorrhcea  is  the  most  constant.  It  is  not,  however,  invariable,  as  some 
women  menstruate  regularly  during  the  first  three  or  four  months  of 
gestation,  and  in  rare  instances  throughout  the  whole  nine  months.  This 
is  explained  by  the  non-fusion  of  the  decidua  vera  with  the  decidua  reflexa, 
whereby  the  endometric  cavity  is  preserved.  Some  women  alway8  men- 
struate during  lactation.  In  tubal  pregnancy  there  is  generally  a  short 
period  of  amenorrhcea,  from  five  to  eight  weeks,  followed  by  irregular 
losses.  In  abdominal  pregnancy  there  is  often  total  suppresaion  of  the 
menses  as  long  as  the  child  is  alive.    After  it  dies  the  perioda  reappear. 

In  both  tubal  and  abdominal  pregnancy,  however,  menstruation  may 
continue  unafiected. 
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Amenorr^tBa  a/ter  Hysterectomy. — It  is  obvious  that  if  the  uterus — the 

Imenstrual  orgaa — be  coinpletely  removed  by  abdoruinal  or  vaginal  section, 

iiienstruation   muat   cease.      If,   ho\vever,  only  partial    hysterectotny   be 

iperlbnnet.1,  as  in  the  clainp  and  sub-peritoneal  methods,  it  is  jjossible  tor 

the  perii^ds  to  continue.     In  such  cases  it  vvHl  be  foirnd  that  a  tiortion  of 

1  the  uterus  above  the  level  of  the  os  intemum  has  been  lelt  behiud. 

Afnenorrkcea  from  Atropht/  of  the  Uterus, — After  parturition  the  uterus 
iindenroes  a  phjsiological  atrophy  called  "  involution."  The  hj-pertrophied 
tuuacular  fibres  coutract  and  \mdergo  a  procesa  of  fatty  degenenition.  The 
mlarged  blood-vessels  slirink,  and  the  blood  ainuses  become  occluded. 
iThe  greater  i>art  of  the  decidua  undergix^^  fatty  dcgeneration  and  molts 
away  in  the  lochial  discharge.  Only  the  deep  glaudular  layer  next  to  the 
muacular  coat  remains,  and  from  it  the  new  mucosa  is  htuilt  up.  The 
Burfaoe  epithelium  is  formed  from  the  epitheliuni  of  the  remnanta  of 
the  glands.  By  the  end  of  the  fifth  week  after  deliverj  the  uew  mucous 
membrane  is,  as  a  rule,  complete.  Nonnally,  however,  the  uterus  never 
quite  returns  to  its  virgin  condition.  the  parous  uterus  being  distinctlv  lai^er 
^Uinu  the  nulliparous. 

Occitsionallv,  after  severe  post-partum  hsemorrhage,  or   too  prolonged 

:tation,  the  process  of  involution  progreases  beyond  the  nomial,  and  the 

I  tenis  undergoes  ex  treme  atrophv  or  superinvolution.     A  similar  condition 

jhy  of  the  uterus  may  be  induced,  quite  apart  from  deUvery,  by 

^__^         'debihtating  diseases,  such  as  tuberculosis,  sjphilis.  Bright'8  disease, 

and  profound  anauiia ;  also  by  chronic  pelvic  intiammation,  severe  enough 

to  d^sitroy  the  ovaries  or  interfere  witli  the  blood  8upply  of  the  uterus. 

However  caused,  this  atrophy  of  the  uterus  is  characterised  by  complete 
i«nd  permanent  cessation  of  nienstruation.     The  uterus  shrinks  till  it  may 
Ibe  little  more  than  an  iuch  long,  with  tbin  flaccid  walls  and  a  pale  thin 
lbr<>  "sa. 

hfcn  after  Oaphorectom^. — If  the  uterine  ap|)endage8  be  removed 
fon  one  hide  onlv,  menstruation  is  not  interfered  with.  If  they  be  com- 
)lctely  ninoved  on  both  sides,  the  oj)eration  brings  al>out,  in  95  per  cent  of 
iha  cases,  permanent  cessation  of  the  menses  and  a  premature  menopause. 
tia  post-o^ieration  climacteric  is  accompanied  by  the  same  peculiar  nervous 
[disturbances  as  churacterise  the  natural  change  of  life. 

AtrunoTrhaa  from  Disease  of  the  Ovaries. — Ovarian  lumours  do  not,  as  a 

inlerlere  with  menstruation  ;  but  sometimes  they  cause  very  8c<inty 

icnia  and  occa8ionally  total  amenorrho^a.     This  is  especially  apt  to 

ir  vfhen  both  ovaries  are  affected. 

AfUir  severe  double  očiphoritis  and  in  cases  of  advanced  scleroeis  of  the 

ovaries,  menstruation  may  entirely  cease.     In  these  caaes  there  is  complete 

deatrnction  of  the  ovarie.s  as  functional  organa. 

Afiunr>rrh(ea  from  Arurmia. — The  most  frequent  causes  of  amenorrha?4i, 

cclufldTe   of   pregnancy.   are   those    due    to    debiLitating   diseases   which 

]iniiK>veri8h  the  bhxHL     Such  are  tuberculosis,  Bright's  disease,  malaria,  and 

|othi*r  fuvers,  s^ikhilis,  and  e8pecjally  chlorosis.     Ali  these  disea.ses  produce 

ore  or  les«  ana;mia ;  and  it  is  the  aneemia,  rather  than  any  specitic  effect 

Ihe  disease  on  the  uterus,  \vhich  caui!««  tlie  amenorrhoea. 

Chlonjsis  is  a  disease  vrhich   has  some  my8terious  relationship  to  the 

Otions  of  the  femalc  Bexual  organa     It  never  occurs  in  the  male  8ex, 

u  peculiar  to  adolescent  females.     It  is  most  common  ))etwecn  the  agea 

of  fifteo&  and  tvveuty  yoarB.      It  is  seldom  seen  in  married  women,  and 

baidl/  crer  in  thoee  who  have  borne  children.     It  is  most  apt  to  occur  in 

tbft  iU-fed,  over-workeil  uirb  of  large  tovvns,  who  sleep  and  lalx>ur  under 
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iusanitaiy  couditions.  Amoiigst  accessorj  causes  are  want  of  out-door 
exerci8e,  want  of  sunshine,  tight  lacing,  aud  disappointment  in  love.  It  is 
characterised  hy  pallor — iu  advanced  cases,  of  a  greenish  yellow  tint. — 
brc;ithlessnes3  and  palpitation  on  exercise,  constipation,  indigestion,  and 
amenoirhcea.  Loud  hicmic  niurmurs  are  heard  over  the  heart  and  root  of 
the  neck.  The  esseutial  chauge  in  the  lilood  is  a  remarkable  diminutiou  of 
hcemoglobin,  together  with  a  slight  diniinution  iu  the  number  of  red 
corpuscles. 

Amenorrhcea  from  Ntrvous  Disturha7iccs. — In  some  young  women  a  mere 
change  of  en^dronment  will  arrest  the  periods.  Thus  a  long  sea  voyage,  a 
visit  to  the  continent.  a  change  of  residenc«  from  the  c.ountry  to  the  town 
or  vice  versn,  wlII  brin;^  on  !imenorrho-;a — nsually  onlv  temponiry— \vithout 
any  other  signs  of  disease.  It  is  probable  that  this  ameuorrhcf.a  is  brought 
alx)ut  by  nervous  intiuences. 

A  violent  nervouH  shock,  siich  m  siKl(lenly  recetving  bad  nevrs,  may 
cause  temporarv  or  permaneut  cessation  of  the  menses.  Probably  also 
severe  chills,  as  from  esposare  tu  cold  aud  wet,  act  through  the  nerA'0U3 
sy8tem  in  causing  a  passing  amenorrhcea.  In  certain  forma  of  in8anity, 
especially  melancholia,  and  the  iustmitv  of  ad<tlescence,  there  is  often 
snppression  of  the  nieuaes.  Iu  cases  of  "  p9eudo-cye8is  "  wliere,  by  a  procesa 
of  auto-suggestion,  the  patient  believes  herself  to  be  pi-eguaiit,  there  is  not 
only  ameuurrh(eaj  but  a  remarkable  simulation  of  the  otiver  8yniptom8  of 
preguaucv.  Thus  a  youug,  rečen tly-maiTied  woman,  who  ardeutly  desires 
to  have  a  child,  ceases  to  luenstruate  and  imagines  she  bas  conceived.  Her 
abdouien  and  breasts  avvell,  slie  suHers  from  morning  sickness,  and  niay 
even  tancv  she  feels  the  fielnl  muvenients.  She  consiUta  a  medical  man^ 
vvho  examines  her  and  fiuds  au  ab8olutely  normal  uou-gravid  uterus. 

Or  an  unmarried  wcimau,  \vho  in  a  weak  moment  bas  peruiitted  coitus 
to  take  plaeo,  bet-ouies  alarmed  biss  she  be  jvregnant.  Her  fright  itself 
briugs  about  a  stoppage  of  ibe  perioda,  and  this  iu  turu  intensifies  lier 
mental  distress.  At  last,  iu  desperatiou,  she  consults  a  medical  man,  who 
exauunes  ?ier,  but  finds  no  sign  of  pregnancy. 

Am€twrrh<xa  from  Disordered  Mciaholism.  Tliere  are  certain  cases  of 
amenoiThcea  which  are  associated  vritb  obesity  and  \vith  plethora.  It 
is  probable  that  the  amenorrhcea  neither  causes  nor  is  caused  by  either  of 
these  eonditions;  but  that  both  sets  of  jibenomena  are  cxprcssion8  of  a  dis- 
tnrbauce  of  the  general  metabolism.  We  uiay  suppose  that  in  such  cases 
the  auabolie  fort-es  of  tlie  l>ody  accpiire  uudue  jiredouduiince,  whilst  the 
katabolic  intliveuces  are  iu  abeyance.  This  abnormal  auabolism  It*ads  to  an 
excessive  building  up  of  adiiK>8e  tissue,  or  to  an  excessive  formation  of 
blood  ;  whilst  menstruation,  lieing  a  katabolic  process,  is  suppressed.  It  is 
possible  that  this  disturbance  of  the  balance  of  auabolism  aud  katabolism 
is  dne  to  some  fault  iu  the  iuterual  secretiou  of  tlie  ovary.  Whatever  be 
tJie  expl;mation,  there  can  be  no  doubt  of  the  clinieul  facts,  viz.  that  we  not 
infre({uent!y  see  eases  of  amenorrhcea  associated  with  eKcessive  olH2sity  and 
(though  more  rarely)  with  a  tendency  to  plethora.  It  is  probable  that  the 
amenorrhcea  of  myxcedema  is  to  be  accounted  for  in  a  similar  fashion,  viz.  as 
an  expres3ion  of  a  disturbance  of  metabolism. 

Treatment  of  Peimakv  jVmknokrihea. — (1)  Dui  to  Arurinia. — We  must 
improve  the  quality  of  the  patieuts  blood,  and  try  and  remove  the  cause  of 
the  general  debility.  Thus  chiorosis  must  Vie  treated  with  iron  and  arsenic, 
salino  aperients,  good  food,  and  fresh  air.  In  cases  of  tuberculosis,  cod-liver 
oil.  iodide  of  iron.  and  the  hypoplio,sphites  are  indicated.  In  Brigbt'8 
disease,  diuretics,  diaphoretics,  and  aperients  should  be  given  aa  retjuired, 
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whilst  rest,  milk  diet,  and  avoidance  of  cold  and  wet  must  be  enjoined. 
^V^lt'n  the  sjmptoms  of  the  general  disease  suLside  and  the  quality  of  the 
blood  improves,  signs  of  puberty  will  manifest  themselves,  and  meustruation 
become  establMied. 

(2)  In  cases  of  amenorrhiia  due  to  mental  or  phjsical  overstrain,  the 
treatuient  is  simple ;  we  must  remove  the  cause.  Best  must  I«  giveu  in 
the  one  čase  to  the  overtaxed  brain,  aud  in  the  other  to  the  exhausted  boily, 
and  in  due  course  puberty  ^ill  appear.  Ali  who  are  pluced  in  charge  of 
girla,  such  as  mothers  and  school-mistreases,  should  be  \varued  of  the 
evils  tliat  may  follow  either  mental  or  physical  over-work  at  this  period  of  a 
girrs  lile. 

(3)  Cases  of  primary  amenorrhcta  due  to  defects  in  development  are 
very  unsati8faetory  to  treat.  "VVhen  the  uterus  is  congenitiiUv  absent,  it  is, 
of  course,  folly  to  expect,  by  any  line  of  treatment,  to  bring  on  menstruatiou. 
For  the  masculine  tj-pe  of  \vomen  \vith  amenorrhoeji,  as  a  rule,  nothing  c>\n 
be  dona  They  must  make  up  their  minds  to  i>ass  through  life  as  they  are, 
and  bear  the  burdeu  of  their  sexual  anomaly  to  the  grave. 

In  cases  where  there  is  only  a  small  and  poorly-developed  uterus,  vdth 
delay  in  the  onset  of  puljertv,  tabloids  of  ovnrian  tissue,  together  with 
general  blood  touics  (such  as  iron,  arsenic,  and  maugunese),  may  be  ad- 
ministered  with  some  hope  of  success. 

Tkkatment  of  Secosdauv  Amenokrikka. — (1)  In  Pregannj  and  Lnctu- 
tion. — The  amenorrho-A  of  normal  preguaucy  and  lactsitiou  calls  for  no  treat- 
ment; it  is  a  phyaiological  condition.  In  every  čase  of  abseuce  of  the 
menses,  whether  in  the  married  or  single,  the  phy8ician  should  ahvays  tirst 
8ati8fy  himself  that  the  patient  is  not  pregnant  before  eommencing  active 
trealment.  He  should  aiso  bear  in  mind  tfiat  it  is  possible  for  a  suckling 
womaD  to  conceive.  The  amenorrhu-a  due  to  ectopic  gestation  does  not 
it«elf  call  for  treatment — it  is  only  a  Byniptom  of  a  grave  pehic  lesion. 
Uut  this  lesion  calls  for  active  treatment  most  urgently.  Asurgeou  should- 
be  called  in  without  delay,  as  in  the  great  majority  of  cases  au  operation 
for  the  removal  of  the  pregnancy  is  necessary. 

(2)  AftfT  žft/sterrctvviy. — Nothing  can  Ije  done,  even  were  it  desirable, 
)re  the  menstriial  function  in  these  cases. 
t)  In  Atroj)hy  of  tkf  Uterus. — Here  the  lesion  is  almoat  invariably  a 
permanent  one,  and  it  is  futile  to  attempt  by  treatment  to  restore  the  lost 
menstrual  function. 

(4)  A/ter  Oophorectomi/. —  Here  also  we  cannot  expect  to  recall  the 
^Ataiuenia.    We  o^n,  however,  do  sometliing  to  relieve  the  distressing  nervous 

iptoms  that  supervene.  The.se  8ymptom8  are  much  more  severe  after 
fonhle  o«jphorectomy  than  after  hyst€rectomy  (without  sacrifice  of  the 
ovaries)  and  are  probably  due  to  the  want  iu  the  8y8tem  of  the  intemal 
secrotion  of  tho  ovarj'.  Certain  it  is  that  \ve  can  greatly  mitigatt^  them  by 
administering  tabloids  of  ovarian  tisane,  just  as  we  can  remove  the 
sjrmptomB  of  niyxo?dema  by  giving  thyroid  tabloida 

(5)  In  DiMitsr  nj  tke  Ovarieji. — Here  it  is  the  primary  disease  of  the 
orarj',  and  not  the  sc'condary  amenorrhcea,  that  calls  for  treatment. 

(6)  In  Aiurniia, — In  amenorrhrt-a  caused  by  anivmia  our  first  aim 
ahould  be  to  cure  the  primary  disease  which  has  imjMJveriahed  the  blood. 
ThuH  ttil)ercuIosis,  lualana,  s^-^iliilis,  and  Brights  disease  must  each  be 
triMUKl  $tcv.ndum  arttvi.  If  the  ančemia  persists,  hu.'matiuic8,  such  as 
irom,  anenic,  and  munganese,  are  indiaited.  As  the  primary  disease  8u)> 
•idM  aiid  the  c[uality  of  the  bloovl  improves,  the  menstrual  functions  will 
setorn. 


14 


MENSTRUATION  AND  ITS  DISORDERS 


Let  U8  now  conf?ider  \vith  somewhat  more  detail  tlie  trcatment  of 
amenorrhipa  due  to  clilorosis — the  most  cummon  cause  of  the  couditiou  and 
the  one  most  aiueuablt:  tu  treatiiierit.  ThLs  cousists  easeatiallj  iu  the 
admiuistration  of  larj^e  doses  of  irou,  in  a  form  eaailv  assimilated  and  least 
likely  to  upset  the  digestion.  The  best  preparation  of  iron  is  undoubtedly 
forrous  carbonate  (in  tiie  iamiliar  form  of  Blaud^s  pili).  The  citrate  of  iron 
and  ammooia,  and  the  varioua  cbalybeate  water8  are  aleo  valuable.  In 
ne;»rly  ali  cases  there  is  obstinate  constipation,  and  it  will  be  foiind  that 
imlesa  this  be  overcome,  the  iron  is  of  little  use.  It  is  necuKsarj,  thurefore, 
to  regulate  the  Ijovvels  \vith  saline  aperients  (such  as  sulpliate  of  niagnesia), 
aloea,  or  cascara.  A  time-hououred  and  most  efficacioua  rmxture  is  that 
containing  sulphate  of  iron,  sulphate  of  magnesia,  dilute  sulphuric  acid, 
glycerine,  and  peppermiut  •vvater.  Inferior  to  iron,  bnt  often  usefully 
given  in  combinatiou  with  it  are  arsenic  and  manganese,  \vhil8t  guiaine, 
uux  vomica,  and  calumba  are  aseful  adjuvaiits.  Tlie  digestion  must  be 
attcnded  to,  and  if  there  be  chronic  gastric  catarrh  thin  should  be  remedied 
(before  coumiencing  the  course  of  iron)  by  rbuliarb  and  soda,  etc.  The  diet 
muat  be  regulated.  The  patient  inust  avoid  atroug  tea,  and  ali  highly 
spiced  and  indigeatible  dishea.  An  abundance  of  wholeaome  blood-forming 
food  (milk,  eggs,  red  uieat,  and  beef-juice)  should  be  given.  Alcohnl  is  not 
usually  nece8sary,  bnt  in  some  cascs  tlie  light  red  wine8,  such  as  Bnrgundy, 
seem  to  hasten  recovery.  Iu  the  čase  of  the  girl  who  ia  overtaxing  her 
brain  (as  in  scliools)  or  her  body  (as  in  domestic  servico  and  faetcries),  it  is 
importiiut  to  givo  Iier  u  eompletc  reRt  or  ehange  of  oeeupation.  If  her 
strength  perniit  ahe  should  take  judicioiia  exerci8e,  short  of  fatigue,  in  the 
open  air  and  sunshine.  If  there  be  any  suspicion  of  tight  lacing,  this 
must  l)e  prohibited,  and  the  girl  taught  how  to  dress  rationallv. 

(7)  From  Arrnms  DistiirbffTiccs. — As  a  riile,  ameuorrluea  from  nervou8 
causes  is  only  temporary,  and  the  periods  return  wheu  the  cause  is  reiuoved. 
In  cases  of  pseudo-cyesis  the  be^t  method  of  restoring  the  ineustrual  flow 
is  a  correct  diagnosis.  Convinee  the  patient  that  she  is  not  pregnant  and 
the  uterus  will  aoon  resuuie  ita  functions. 

When  due  to  mere  change  of  climate,  the  amenorrhcea  will  eease  when 
the  pntient  has  become  acclimatised  to  her  new  surroundings  or  \vheu  she 
returns  to  her  old  home.  Exposure  to  cold  and  wet  may  stop  the  i>eriod 
for  one  month,  but  rarelv  louger. 

A  violent  nervous  shuek,  on  the  other  hand,  n3ay  cause  a  permanent 
arrest  of  menstruatiou  and  a  premature  menopause. 

In  theae  easea  of  nervous  amenorrlitra  the  lirat  esaential  ia  the  removal 
of  aH  causes  of  nervous  dLsturbance.  A  chunge  of  acene  aud  change  of 
occnpation  aud  cheerful  surroundings  are  ad\'isable.  If  there  lie  nervous 
exciteiaent,  sedatives,  such  as  bromide  of  potash  aud  chb»ral,  niuy  be  needed. 
If  there  bo  nervous  depression,  trontcs,  such  as  8trychniue  aud  damiiina,  are 
useful.  If  there  ha  a  tendency  to  anajuiia,  irou  aud  arseniu  are  called  for. 
If  there  be  constipation,  alces  and  cascara  should  be  given. 

Should  theae  varioua  measures  fail  to  restore  the  periods,  theu  emmena- 
gogues  (drugs  whieh  act  as  uterine  stimulanta)  sliould  be  tried.  The 
most  useful  of  the.se  are  senecio,  apiol,  caulophvllum,  ptulsatilla,  manganese, 
aud  tabl(.)ids  of  ovariau  tissue. 

8.  From  Disordend  Mctabolum. — In  amenon^licea  associated  with  obesity, 
plethora,  or  inyxiedeiua,  it  is  more  iinportant  to  treat  these  conditious  than 
the  ameuorrha?a.  The  tendency  to  obe8ity  must  be  combaLed  by  a  strict 
"  auti-fat "  regimen,  out-door  esercise,  vapour  batha,  and  aperieuts.  Tabloida 
of  thyToid  gland  are  ofteu  very  efficacioua,  not  only  in  reduciug  the  exce83 
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it,  but  also  in  restoring  tlie  functions  of  the  utenis.  It  is,  however,  a 
remedj  which  must  he  carefullj  \vatclied,  as  in  some  caeies  it  causes  alarming 
palpitation  and  cardialgia. 

The  plethoric  cases  require  a  spare.  nou-stiiuulating  diet,  plen  tj  of  out- 
door  esercise,  aaline  aperients,  and  vascular  and  nenine  sedativea — especially 
bromides,  valerian  and  aconite.  Stimiilants  (sucb  as  alcohol,  tea,  and  coQ'ee) 
and  tonics  (such  as  iron  and  strjchniiie)  must  be  avoided,  as  thej  will  onlj 
aggravate  the  symptoms  of  plethora.  In  severe  cases  occaaional  blood- 
letting  is  decidedlj  beneficial. 

For  the  myxoedematou8  casea  there  Ls  one  sovereigti  remetly — tabloids 
of  thvroid  tiasue.  As  the  mjscedema  subsides,  the  menstrual  perioda 
beocHne  le-established. 
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Menorrhagia  and  Metrobrhagia 


By  memorrhagia  m  meant  escessive  menstruation. 

This  may  be  due  to  ihree  factore — (a)  A  change  in  the  "  type,"  e.g. 
iostead  ol*  the  perio<i  occurring  every  four  weeks  it  may  appear  every  three 
week&  {h)  A  change  in  the  "  habit,"  t. g.  instead  of  lasting  from  four  to  six 
day8  it  maj  last  ten  or  twelve.  (c)  A  change  in  the  amount  of  blood  lost 
eaoh  day.  ej.  instead  of  a  patient  usiug  one  or  t\vo  diapers  dailj,  she  maj 
soO  three  or  four  a  daj. 

Whichever  factor  be  modified^  the  iiltitnate  result  is  an  abnormal  drain 
f  blood  from  the  Ikx1v.  Ali  three  factors  maj  be  altered :  thus  a  patient 
who  previoualj  menstruated  everj  twenty-eight  dajs,  for  four  dajs,  using 
ne  diaper  a  daj)  maj  come  on  unwell  ererj  tvrentj-one  dajs,  for  seven 
,J8,  nsing  three  diapers  a  daj. 

In  determining,  therefore,  whether  or  not  a  given  patient'8  menstruation 
ezceasive  we  must  take  into  considemtion  her  "  tjpe,"  her  "  habit,"  and 
oumber  of  diapers  aoilei 

By  mfiroTrhagia  is  meant  ha;morrhage  from  tlie  uterus  at  other  times 
tban  the  monthlj  periods.  It  is  independeut  of  the  menstmai  process,  and 
is  qttite  irregular  in  frequencj,  duration,  and  quantitj. 

In  some  cases,  as  where  there  is  caucer  and  mjoma,  the  patient  sufTers 
fttNU  both  meuorrhagia  and  metrorrhagia. 

CaCses. — The  causes  of  hiemorrhage  from  the  uterus  are  manj  and 
iTAiied.     Thej  maj  be  considered  under  two  heodings — (1)  those  which  are 
1,  Bjstemic,  or  predisposing ;    (2)  those   vrhich  are  local,  pelvic,  or 
caosea. 

1.  Gtnercd  Cauteg. — (a)  Anj  disorder  of  the  sjstem  wbich  diminishes 
onogulabilitj  of  the  blood  or  which  LasBens  the  resistance  of  the  capiilarv 

Amongst  these  maj  he  classed  snch  blood  diseases  as  purpnm 
sica,  iicurvj,  hsemophilia,  acute  fevers  (such  as  smaU-pox,  ijjjhus, 
■od  makna),  cholsemia,  cirrhosis  of  the  liver,  chronic  alcoholism,  phosphoma 
poiaooing,  and  load  poisoning. 

(h)  Anj  oondition  which  causes  increased  backvvard  pressore  in  the 
abdouiiiiAl  vttin«  irnil  chronic  venous  congeetion  of  the  pelvic  >iflcera,  such 
as  talvu'  :L  (iijttjaae.  cirrhosis  of  the  lung^  empbjeema,  oonstipation, 

tigfat  bi      .        !  abdominal  tumoure  obstructing  the  pelvic  veins. 

2.  IfOMi  CitHMs. — These  aot  (1)  bj  caufiing  acute  or  chronic  engorge- 
nent  of  the  pelvic  viscera  in  general,  and  of  the  uterus  in  particular;  or 
2)  bj  eausing  a  direct  bresch  of  the  uterine  mucoso. 

(d)  Certain  Complications  of  Pregnancj. — Tho  moet  common  of  these 
placeiita    pnevia,    partial    8«paration    of   the   placenta,    tbreateoed 
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abortion,  and  Tesicular  mole.  In  ali  Ihese  conditions  the  esseatial  cause  of 
the  bleeding  is  a  partial  separation  of  the  placenta,  tearing  open  the  uterine 
venous  sinuses,  \vhilst  at  t!ie  same  tirne  the  uterus  cannot  contract  and 
retract  because  of  its  couteiits. 

(h)  Uertaiu  Complicatious  of  the  I'ueq)erium. — Such  are  inversion  of 
the  uterus,  sub-involutiou  aud  retentiun  of  purtions  of  placenta.  The  latter 
conditiou  is  au  extremely  commou  caa«e,  aod  should  alvvaja  he  suspected 
wheu  after  a  miscarriage  or  full  tirne  labour  irregular  floodings  occur  aud 
recur  in  spite  of  rest,  ergot,  and  hydrastis. 

(r)  The  various  lesions  of  ectopic  gestation,  such  ag  ruptured  tubal 
pregnancj,  tubal  abortion,  and  pelvic  hsematocele.  The  uterine  muco*\ 
becomes  hypertrophied  and  hjpent^mic,  and  is  often  discharged  as  a  com- 
plete  deci<lual  čast  of  the  cavitj  of  the  uteru.H.  In  many  case-s  tliL?  decidua 
ucts  aa  a  foreign  body  iu  the  uterus,  aud  is  the  exciting  cauae  of  the  ha^raor- 
rhagea.  It  acts,  in  fact,  much  as  a  piece  of  retained  placenta  or  a  polypu8  does. 

(d)  Any  acute  or  chronic  infliimuiation  in  the  uterus,  tuhes,  or  o%'arie8 
may  give  rise  to  meuorrhagia  aud  luetrorrhagia.  Iu  the  čase  of  the  uterus 
there  may  h«  metritls,  endoinetritis,  and  erosion  of  the  cervix ;  in  the  tubes 
there  may  be  salpingitis  aod  pyo-.salpiux ;  in  the  ovary  oophorifcis  and 
ovariau  abscess.  Of  the.se  various  lesions  endoinetritis  is  the  most  frequent 
cause  of  uterine  hiEmorrhagia,  partly  froui  ita  causiug  increased  vascu!arity 
of  the  mucosa,  partly  from  the  eapillary  vvalls  becoming  friable  and  easily 
ruptured,  Iu  Home  cases  there  is  a  direct  breach  of  the  mucous  membrane 
from  a  jirocess  of  ulceratiou. 

(f )  t'ert;iin  Displacements  of  the  Utems,  such  as  Retroveraion  and  Pro- 
lapse.— It  is  probable,  iiowiiver,  that  in  these  casee  the  hjrmorrhage  is  due 
not  so  much  to  tJie  displacement  as  to  the  accompanying  metritis  and  endo- 
metritis.  Certaiu  it  is  that  in  many  cases  of  very  marked  prolapse  there 
is  no  inerease  whatever  in  the  menstnial  loss. 

(/ )  New  grovrths  in  the  utenis  and  ovaries  are  very  common  causes  of 
menorrhagia  and  metrorrhagia.  Iu  the  uterus  there  may  be  a  i)nlypus, 
myoma,  epithelioma,  carcinoma,  or  »^ircoiua.  Iu  the  ovaries  there  uiay  be 
cy8toma,  fibroma,  sarcoma,  or  tiiircinoma. 

Of  these  myomata  are  frequeutly  the  cause  in  youth  and  early  middle 
life,  from  25  to  40,  whil8t  caucer  is  alway8  to  be  watched  for  in  women 
between  40  and  60  year8  of  age. 

Myoniata  cause  thi^  jicriods  to  become  more  aud  more  profuse.  to  occur 
at  ahorter  and  shorter  intervala,  and  to  last  longer.  The  nearer  the 
myomata  to  the  mucosa  the  greater  the  hiemorrhage.  Thus  submucous 
tiliroids  (.'.ause  more  loss  than  do  the  interstitial  growth8.  In  many  of  these 
cases  there  is  co-e.xisting  eudometritis,  and  from  this  no  doubt  oomes  much 
of  the  bleeding.  In  the  čase  of  big  myomata  the  veins  of  the  broad  liga- 
nieut  are  pressed  on,  and  this  causes  uterine  congestiou  and  hasmoTrhage. 

When  tumours  i>f  the  ovaries  cause  menorrhagia  or  metrorrhagia  it 
is  usuftlly  due  to  their  prcssing  on  the  pelvic  veins  and  hindering  the  return 
of  blood  from  the  uterus.  In  most  cases  of  ovarian  cyst  menstruation  is 
unaffected ;  in  a  few  it  is  scanty  or  .suppressed ;  in  a  few  it  is  escessive. 

In  young  unmarried  W(>meu  utoriue  hicmorrhage  is  g6nerally  due  to 
some  sy8temic  cause. 

In  mature  married  vromeu  the  most  common  causes  are  those  connected 
with  pregiiancy,  pelvic  intlaiumations,  and  myomata. 

Iu  womeu  at  and  beyond  the  climacteric  the  most  common  cauBe  is 
cancer. 

In  young  single  women  it  is  not  usually  nece88ary  to  make  a  vaginal 
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eiaminattou,  ualuss  tlie  ha^aintrhage  be  severe  or  medicinal  treutmeDt  fail 
to  cbeck  iL  lu  ali  other  cases  the  iiaportance  of  making,  withouc  delaj, 
a  ihorough  pelvic  ezamination  caDoot  be  too  stronglj  urged.  This  is 
especiallr  uecessarj  in  metrorrhagia  occurring  at  or  atter  the  menopause, 
azid  so  often  due  to  malignant  diaease.  The  onlj  hope  of  cure  of  this 
drvftilfullj  prevalent  malad^  Ues  in  its  removal  in  the  earliest  possible 
Btage,  and  fur  this  its  prompt  recognitiun  is  essentiaL  If  a  simple  bi- 
manual  examin&tioa  does  not  clear  up  the  diagnosis,  the  cervix  ehould  be 
dilated,  the  interior  of  the  uterus  expIored  with  the  finger  and  eurette,  and 
the  Bciapings  examined  microseopicallj  by  a  competent  pathologist. 

The  symptoms  of  menorrhagia  and  metn^rThagia  are  those  of  acute  or 
chronic  hicmorrhage  superadded  to  those  of  the  primarj  disease  causing  it. 

Trkatment. — In  moet  c^aes  of  uterine  hiemorrhage  there  are  three  main 
linea  of  treatment — (1)  att^ntion  to  the  general  h^th ;  (2)  the  removal 
of  anj  local  oause ;  (3)  the  arrest  of  the  hueniorrbage. 

L  TK$  General  Htalth. — (a)  A  carefiil  ezamination  of  the  various 
sjstema  should  be  uade  in  order  to  discover  any  genentl  disorder  \vhich 
migbt  cause.  predispoee  to,  or  aggravate  the  losa  of  l>lood ;  and  this  svstemic 
lesion  must  be  treated  secundum  ar  tem. 

(h)  The  patient  must  be  kept  absulutelj  at  rest,  both  bodilj  and  mentaL 
e  recumbent  poeture  must  be  insisted  on,  and  ali  causee  of  worr7  and 
ixcitement  removed.     Coitus  must  be  interdicted. 

(r)  If  there  be  either  acut«  or  chronic  pelvic  congeetion  the  boweU 
oold  be  ke[it  freelj  open  with  saline  aperients  in  order  to  deplete  the 
minal  Tciu.s. 

d)  If  the  pitient  l»e  plethoric  the  uterine  haemorrhage  should  not  be 
ed  uul&ss  ejccessive.  It  may  be  a  valuable  safetj  valve  to  the  sur- 
circulation.  In  some  casee  of  valvular  heart  disease,  also,  a 
modente  amount  of  meuotrhagia  does  good  liv  diminishing  the  venous 
turgeaoenoe  and  reUeving  the  labouring  right  ventricle. 

(t)  As  a  general  rule,  it  is  not  vnse  to  give  iron  intemally  in  cases  of 
antBmia  due  to  mennrrliagia  and  metrorrhagia,  as  it  frei^uently  aggravates 
the  uterine  lo6.<ie8. 

2.  Th€  Treatment  of  the  Loeai  Cause. — If,  on  examining  the  pelvis,  a 
detinite  local  cause  be  found,  this  should  if  possible  be  removed.  With  the 
leiDOval  of  the  cause  the  ha^morrhage  wiU  oease. 

(«)  If  there  be  plao^jnta  prifc\'ia,  accidental  haemorrhage,  or  veeicular  mole, 

ntenis  shoold  be  emptied  vrithout  delay  and  the  pregnancy  terminated. 

(&)  If  there  be  a  retained  fragment  of  placenta  this  should  be  removed 
th  tlie  eurette.  An  inverted  uterus  must  be  reduced  bj  manipulation, 
ic  TOMBure,  or  eurgical  operation.  If  there  be  subinvolution,  ergot 
aad  eiklonte  of  potaeb  should  be  administered,  rest  enjolned.  and  salme 
aperienU  ordered.     In  obstinate  cases  curetting  is  ueces8aty. 

(c)  If  there  be  an  ect«jpic  gestation  it  should  be  removed  without  delaj 
bj  nugical  operation. 

(d)  For  methtis  und  endometritis,  bromide  of  potash,  ergot,  hjdrastis, 
chlocsto  of  potaah,  mercurj,  and  iodide  of  potash  maj  be  given  intemallj. 
Loeallj,  hot  antiseptic  douches  and  gljcerine  and  ichth  jol  tampons  are  of 

In  bad  cases  thu  uterus  should  be  curetted,  swabbed  out  vrith  iodised 
,  aod  paoked  with  iodoform  gaoze.  If  there  be  inflammatiou  of  the 
or  tttbes,  a  similar  courae  of  treatment  is  called  for.  except  that 
cfuetting  in  such  cases  is  ri8ky  and  apt  to  li^rht  up  a  general  peritonitis. 
If  thera  De  ovidenoe  of  pus,  operation  ia  called  for,  either  for  the  evacuation 
of  the  absceas  or  the  removal  of  the  diseaaed  appendagee. 

TOCTUI  2 
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(*)  If  the  uterus  be  displaced  it  ehould  be  replaced,  and  a  Buibable 
pefl8ary  adjustud. 

(J)  If  there  bo  a  tumour  of  the  uterus  or  ovarj  it  ebould,  if  poHsible.  be 
removed  by  opemtiou,  the  exteut  of  thii  operation  varymg  witLi  the  nature. 
Bite,  and  Bize  of  the  new  grovvth. 

3.  Tke  Arrest  o/  the  Hamorrhage. — («)  I  have  alieady  spoken  of  the 
iiiiportance  of  alisolute  reat  in  \yed.  In  bad  cases  the  foot  of  the  bed  sbould 
be  raiaed  to  diniinish  the  blood  pressure  in  the  pelvis. 

{&)  Prolonged  hot  va^inal  douches  are  of  great  service  in  checking 
uterine  haimorrhage.  They  ahould  be  given  as  hot  as  can  be  borne,  froin 
115°  to  120°  F.,  and  frequeutly  repeated.  They  are  of  si^ecial  serNice  in 
inflammatory  cases. 

(c)  Curetting  the  uterus,  Bwabbing  it  out  with  some  antiseptic  8typtic, 
Bucli  as  iodiaed  phenol,  and  packiog  it  with  iodoform  gauze  is  of  great  value. 
e8pecially  in  cases  of  endometritis  and  siibinvohitiou ;  or  8typtic8  may 
be  applied  to  the  interiijr  of  the  uterus  with  Playfair'8  probes  without  a 
preliiiiinary  curetting, 

{d)  Packiug  the  cervix  with  iodoform  gauze  and  the  vagina  with  cottou 
•wooi  plugs  is  sometimes  called  for  in  emergeucies,  aa  in  the  floodings  of 
placenta  praevia  and  uterine  cancer.  It  is  a  vahiable  temporary  expedient 
giving  the  patient  tirno  to  rally  from  a  state  of  collapse  and  the  surgeon 
tirne  to  make  his  arrangements  Ibr  a  more  radical  operation. 

(c)  Certain  druga  may  be  adminiatered  internally  in  order  to  eheck 
uterine  hiemorrhage.  Of  theae,  by  far  the  most  useful  are  ergot  and 
hydra8ti8  canadensis.  Ergot,  given  by  the  mouth  or  hypodermicalIy,  cauaee 
powerful  contraction  of  the  muacular  tibres  of  the  uterus  and  of  the 
arterioles,  It  is  frequeufcly  given  combined  with  other  druga,  such  as 
liydrastia,  bromide  of  potash,  8trychnine,  and  chlorate  of  potash.  It  ia  of 
most  value  in  the  hainiorrhage  of  pregnancy  and  the  puerperium,  in  Bub- 
involution,  and  endometritis,  and  myouia.  It  is  uselesa  in  cases  of  cancer. 
Hjdrastis  canadenais  seems  to  act  as  an  astringent  to  the  congested 
eudometrium.  Cannabis  indica  is  occa8ionally  useful,  but  is  rather 
uncertain  in  ita  action.  A  useful  combinatiou  is  the  combination,  in  piJl  tr 
tabloid  fornij  of  ergotin,  hydra8tinin,  and  canuabin. 

AmongBt  other  uterine  astringenta,  given  internally,  may  be  mentioned 
hamamelis,  sulphuric  acid,  and  8trychuine. 

(/}  Styptic8  may  be  applied  locally  on  tampons  of  wool  or  Playfair's 
probea.  The  most  useful  of  these  are  tannic  acid,  perchloride  of  iron,  alum, 
iodine,  chromic  acid,  ni  trie  acid,  and  turpentine.  In  some  cases,  as  inoper- 
able  epithelioma  of  the  cervLx,  the  application  of  the  actual  cautery 
(Paquelin"s  cautery  at  a  dull,  reddish-black  heat)  is  of  great  service. 

(g)  Chloride  of  calcium  bas  the  power  of  inoreasing  the  coagulability  of 
the  blood,  and  may  be  given  internal]y  (in  dosea  of  ten  to  twenty  grains) 
or  applied  loL'ally  with  thia  object. 

(A)  Electricity,  in  the  form  of  the  constant  current,  may  be  applied  to 
the  interior  of  the  uterus  in  caaea  of  myoma,  endometritis,  and  subinvolu- 
tion,  It  is,  however,  an  un8ati8factory  remedy  and  aometimea  doea  more 
harm  than  good. 

(i)  When  ali  other  measures  fail,  it  may  be  necesaarj  to  remove  the 
appendagea,  or  to  perform  hysterectomy  in  order  to  atop  uncontrollable 
uterine  hsemorrhage.  These  measures  are  indicated  in  severe  organic 
disease  of  the  uterus  and  appendages,  but  in  other  cases  should  only  be  per- 
formed  as  the  last  resource. 
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V.    DVSMEKOBKHCEA 

Djsuienorrhcea,  or  pamful  menstruation,  is  perhaps  the  coinmoneat  con- 
dition  the  gjniecologist  is  called  upon  to  treat.  It  must  be  borne  in  mind 
that  it  is  a  sjmptoni  of  many  diseases.  but  not  a  disease  in  itself.  In  per- 
fectly  nonnal  menstruation  there  is  no  pain ;  but  amongst  civilised  women, 
at  *ny  rate,  the  procesa  is  generally  accompanied  by  some  degree  of  diacom- 
fort.  In  most  casee,  however,  thia  is  quite  bearable,  and  does  not  amount 
to  more  tbau  a  feeling  of  malaise,  with  some  backache  and  a  sense  of  ful- 
ne86  in  the  pelvia  BetweeQ  such  mild  cases,  and  those  where  the  women 
suiTer  the  most  horrible  agony,  there  are  iniinite  gradations.  We  cannot 
meusure  pain  ;  and  in  some  of  the  milder  casea,  it  is  difficult  to  Bay  if  the 
suftering  the  patient  complains  of  be  really  in  exces8  of  what  is  usual  in  the 
average  healthy  woman — vvhetber,  in  fact,  it  amounts  to  dyamenorrhcea. 
The  personal  factor  must  aLso  be  taken  into  account.  The  farmer'8  wife — a 
fat,  ptdegmatic  woman,  who  has  lived  a  wholesome  life,  and  has  no  nousense 
about  her — seems  to  sutfer  little  and  makes  no  complaint ;  whilst  the 
pampered  invalid,  thin,  antemic,  and  neurotic,  writhe8  in  agony.  And  yet 
the  real  amount  of  pain  may  be  the  same  in  both  women  ;  but  the  discom- 
fort  of  the  one  is  the  auguish  of  the  other.  If  the  pain  of  menstruation  be 
severe  enough  to  interfere  with  the  work  of  a  poor  woman,  or  the  pleasure 
of  a  rich  woman,  it  may  be  called  "  dy8menorrfKea."  The  character  of  the 
pain  varies  greatly.  It  may  be  only  a  dull  backache,  or  an  unpleosant 
aenae  of  fulnete  in  the  pelvis.  It  may  be  sharp  and  lancinating,  or  of  a 
heavy  throbbing  character,  or  griping,  colicky,  labour-like.  It  may  be  so 
nevere  that  the  patient  rolls  about  the  bed  in  torture.  The  pain  is 
u5uaUy  felt  in  the  pelvis,  just  above  the  pubes,  in  the  ovarian  r^ions. 
and  in  tiie  sacral  regiou.  In  some  caaes  it  atfects  the  loins  and  groins  and 
«hoot«  down  the  th^ha. 

It  may  begin  a  few  day8  before  the  flow  and  be  relieved  by  its  onset ;  or 
it  niay  commence  with  the  flow  and  last  either  the  first  day  or  two,  or  the 
whole  period.  Some  patients  complain  of  constant  pelvic  pain  during  the 
iutermenstrual  interval,  with  a  marked  aggravation  at  each  period. 

It  may  date  from  the  onset  of  puberty  and  last  until  the  first  pregnancy. 
In  Bome  cases  it  persists  until  the  menopause.  Or  it  may  not  appear  till 
«ome  tirne  after  puberty.  In  other  cases  it  dates  from  un  attack  of  pelvic 
inflamntation,  due  to  gonorrhoeal  infection  or  sepsis  after  parturition. 

It  is  commouer  amongst  single  thau  married  vvomen,  and  amongst  the 
sterile  than  the  fertile.  It  must  not  be  thoiight,  hovvever,  that  dj'smenorrhoea 
either  causes  or  is  c^used  by  8terility  :  both  are  the  result  of  some  primary 
polvic  leiuon,  such  as  atenosis  of  the.  cervix,  endometritis  or  salpingitiB. 

Thb  Cau3K  of  tuk  Pals. — Let  us  now  briefly  analy8e  the  pain  of 
djMmenorrh«r'A  and  consider  the  mechanism  of  its  production.  We  may 
dlatinguiab  three  main  factors — (1)  congestion;  (2)  spasm;  (3)  neuralgia. 

I.  Congestion. — If  the  blood  preasure  in  an  inttamed,  hyper8en8itive, 
and  reatatAnt  tissue  l>e  incre^tsed,  puin  is  produced.  A  very  sUght  increase 
of  cbtt  Uood-8U]>pIy  U>  a  whttlo\v  makes  ali  the  difference  between  comfort 
imd  vaiaerj.  An  intlamed  tissue  is  very  eensitive  Uj  alterations  of  tenaion  ; 
an  aitempt  to  stretch  it  causes  agony,  as  is  shovm  in  the  condition  of 
"  chordfie. 

N'ow,  in  chronic  inetritis  and  endometritis.  the  walls  of  the  uterus 
become  Uuokened,  hard,  and  inelaatic.  When  the  menstrual  engorgement 
talen  plAoe  ihej  cannot  distend  and  accommodate  the  extra  quantity  of 
bkod,  and  beoce  incraased  tissue  tension  resulta.    This  teusion  is  inter- 
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preted  by  the  li^perBenaitive  uteriue  nerves — often  themselves  chronicallj 
inflamed — as  paiu. 

There  is  some  reiisou  to  believe  that  the  ovaries  and  Fallopiaa  tubes 
become  engorged  with  blood  some  dajs  before  the  onset  of  menstruatiou. 
If  they  be  in  au  iuHauied  condition,  and  bound  dcvvn  hy  adhesions,  their 
tissues  cannot  expand  to  accoinmodate  the  increased  blood  supplj,  and 
tenaion  and  paiu  resnlt.  Iq  such  casea  the  pain  is  premensLrual  bocause 
the  eugorgemeut  is  preiueuatrual.  The  paiu  of  cougestion  is  dull,  heavj, 
bearing-dovvn,  and  throbbiog  in  character.  It  is  ielt  deep  in  the  pelvis  and 
in  the  sacral  region.  ^1 

2.  Spasm. — The  uterus  is  a  masa  of  non-atriped  rnuacular  fibres  wovea^l 
around   a  core   of  mucons   membrane.      These   fibres  are   in  a  state  of 
rhjthmical  activity,  alternately  contracting  and  relaxing.      These  rhjth- 
mical  contnictions  are  very  evident  in  the  pregnant  uterua :  they  conatitute 
one  of  the  most  rehable  signs  of  pregnaDcy  ;  and  they  are  stili  more  obvious 

in  the  pains  of  labour.     Similar,  but  much  feebler  \vaves  of  contractioa 
pasa  over  the  nou-pregnant  uterus.      During  menatruation    they  become^ 
more  marked.     Under  certain  morbid  conditious  these  contractioua  become^B 
irregular,   esceseive,  and    painful.     "  Spasmodie    dysmenorrhoea "   is  colic 
of   the   iiteruH.     It   is   frequently  aasociated   with    hj^perteatheaia   of  the 
emlometrintii,  particularly  of  the  region  of  the  infcernal  os  ;  and  it  is  easily 
excited  by  the  prcaaure  in  the  cavity  of  the  uterua  of  foreign  bodies,  such  aa^M 
piecea  of  exfoHated  mucoua  membrane  aud  blood  clota.  ^| 

In  some  of  the  čase«  of  the  extra-uteriue  dy9menorrhrea,  it  is  probable 
that  the  colicky  paius  which  precede  each  period  are  due  to  violent  contrac-^— 
tiona  of  the  rnuacular  coats  of  the  distended  Fallopian  tul>ea.  ^| 

The  pain  of  apasm   ia    twisting,  griping,   colicky,   or   lal>our  -  like    in^^ 
character.     It  comes  and  goes  rhythmically,  aud  ia  gencrally  ctmiplained  of 
juat  above  the  pubes, 

3.  Nenrdgia. — Both   the  uterus   and   the   ovary  may  be  the  aeat   of 
neuralgia,  especially  in  amtraic,  nenrotic  women.     In  some  caaea  it  aeema  to 
be  due  to  gout  and  rheumatism.     There  may  be  a  hypeKeBthetic  eonditionj 
of  the  endometrium,  but  usually  the  uterua  ia  otherwiae  nonnal.     In  sonn« 
cases  of   ovarian  neuralgia  the  ovaries  may  be  prolapsed,  enlarged.  an^ 
tender  ;  but  t!iey  are  rarely  gros8ly  diaeased. 

The  pain  of  neuralgia  is  buruing,  ahooting,  and  lancinating,  and  is 
characterised  by  its  wide  diatribution.  It  is  felt  not  only  in  tlie  pelvia  and 
back,  but  also  in  the  breasta,  groins,  and  thighs. 

TiiE  Vabieties  of  Dysmenorrh(EA. — Much  confusion  haa  ariaen  firoi 
the  perplexing  8y8tem  of  classification  adopted  in  the  text-I»ook8. 

Thua  the  folloiving  are  deacribed  as  diatinct  varietiea  of  dysmetiorrhcea- 
the  cougestive,  obstructive,  spasmodie,  neuralgic,  membrauous.  gouty,' 
rheumatic,  tubal,  aud  ovarian  forms.  But  v;e  often  tind  aasociated  in  the 
same  patient  the  pain  of  spasm,  the  pain  of  congestion,  and  the  pain  of 
neuralgia.  The  tubal  form  may  be  both  spasnio^liL':  and  congeative.  and  th« 
ovarian  neuralgic  and  congeative.  The  abaurdity  of  aueh  a  cross  claaafica- 
tion  is  obvioua. 

Whilst  we  recoguize  6is  the  immediate  causes  of  the  pain   the  thi 
factora  of  apasm,  congestion,  and  neuralgia,  it  is  con.venient  to  clas8ify 
of  dysmenorrha^a  aa  follow8  : — 

1.  Those  due  to  loccd  (pelvic)  causes — («)  uterine ;  (h)  extra-uterine. 

2.  Those  due  to  general  sjstemic  causes. 
Utekine  Causes. — (1)  Arrested  Bevdopmeni  o/  the  Whole  Uterus. — \n 

some  caaea  the  uterus  is  amall  and  imperfectly  developed.      In  extreme 
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it  lem&ins  in  the  infantile  condition.  Puberty  is  delajed;  and 
when  the  perioda  do  appear  they  are  in'egular,  occuring  at  long  intervals, 
abort  in  dumtion.  scantj,  and  very  psdnfuL  The  pain  seems  to  be  due 
to  the  inabilitv  of  the  uterus  to  exj>and  and  accommodate  the  increased 
blood-supply. 

(2)  Stfnosis  of  the  Cerv^ix. — Here  the  body  of  the  uterus  is  uormalIy 
Jevelopod,  but  the  cemx  remaius  small  and  tapering,  with  a  piu-lio!e  os. 

CHindition  of  stenosis  of  the  cei-vix  uiay  be  acqidroil  year8  after  puberty  aa 
^a  result  of  cicjitricial  contraction  after  injudicioua  oi>erations  ou  the  cervix 
or  the  application  of  caustics.  The  naiTo\v  lumen  offers  a  real  obstnu.'tion 
to  the  menstrual  flow,  particularly  if  the  latter  contains  clota  or  pieces  of 
3xfoliatod  mucous  membrane.  Violent  spasmodic  contractions  of  the  lx)dy 
?f  the  uterus  are  then  set  up  in  order  to  overcome  the  obstruction.     There 

frequently  superadded  more  or  leaa  eiidouietritis.  Heuce  in  these  cases 
Ihe  dy8menorrhcea  is  uaually  both  spasmodic  and  cougestive. 

(3)  }f(tritis    and   Endiym.et-n.tis.  —  These  are  very   common  causes   of 
[djamenorrhcfa,  the  paiu  being  due  to  fongestion  causing  painful  tenedon  in 

le  rigid  diseased  tissue«  of  the  iiterua     In  many  cases  of  endometritis  the 
luooea  esfoliates  in  distinct  membranoug  fiakes.     The  menstrual  discharge 
fTequently  clotted.     These  chjts  and    fragmenta   of  luembrane  act  as 
foreigu  bodies  and  excite  uterine  spaauis. 

The  80-calIed  membranous  dy8menorrhcea  is  due  to  a  peculiar  form  of 
mdometritis  in  which  the  whole  mucoaa  exfoliate8  en  ma^se,  and  is  paased 
as  a  oomplete  čast  of  the  endometriuui.  This  čast  resembles  a  small 
idecidua.  It  is  a  triangular  sac,  \vith  a  smooth  interior  and  a  rough  extLTior. 
Aatiiined  micro8copically,  it  is  men  to  consist  of  the  abnormalty-thi<.'kenod 
tndometrium  with  gland  Ibllicles,  connective  tissue,  stroma,  and  blood-veRsels. 
orne  authorities  look  upon  it  as  a  \'ery  early  abortion  with  a  bliglited 
iTum.  But  this  is  prol«ibly  an  erroneous  vievv,  as,  tliough  almost  peculiar 
married  women,  it  haa  been  met  with  in  chaste  single  women.  Jlore- 
over,  it  contains  no  trace  of  chorionic  villi.  The  membrane  may  be  pasaed 
rcfj  month,  or  at  intervala  of  two,  three,  or  four  months — the  inter%'ening 
being  normaL  The  membrane  is  expelled  ou  the  second  or  third 
lay  of  the  period,  its  eKjiulsiou  l>eing  preceded  ljy  violeut  uterine  spasma, 
smbling  the  poins  c>['  Libour.  After  the  membrane  is  discharged  the 
poins  ceaae  and  the  j>erio»i  procedes  nomial!y. 

(4)  Tumours  of  the  Uterus. — Myomata  (e8pecially  the  interstitial,  sub- 
mucous.  uud  polypoid)  may  cause  painful  menstniation,  both  by  exciting 

^eoUckj  contnictions  of  the  uterus  and  hy  giving  rise  to  eitreme  congestion 
Uie  orgfin.     The  marked  menstrual  turgescence  causes  the  myoniata  to 
at  each  period,  and  hence  pressure  8ymptom8  are  alway8  wor8e  at 
times. 

EXTRA-UTKRINE  Causks. — (1)  Ovarian  Disease. — Any  inflaramation  or 
dageneiutive  condition  of  the  ovariea  may  cause  dysmenorrha3a.  There  may 
be  aoute  or  chronic  oophoritis,  cyBtic  degeneration,  or  eclerosia  There  may 
merely  a  big,  tender,  prolapsed  ovary,  or  the  ovaries  may  be  bound 
jwn  bv  flironic  adhesions.     As  a  rule,  big  ovarian  cyst8  do   not   cause 

i  unless  there  be  pelvic  adhesions. 
^(L  '/  Disease. — The  Fallopian  tubcs  may  be  in  a  state  of  acute  or 

obtonic  salpiugitis.  hydro8aIpinx,  pyo9;ilpinx,  or  hasmato-Halpinx.     They  may 
hottnd  down  by  dense  adhesions. 

(3)  Pelifie  Ptrilonitis  and  Cellulitis. — The  uterus,  ovaries,  and  tu  bes  may 
md  dovvn  and  matted  together  by  denae  peritonitic  adhesions,  or 
)nic  cellulitis  the  uterus  may  be  dragged  to  one  or  other  aide  of  the 
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pelvis ;  or,  if  there  be  utero-sacral  cellulitis,  drawn  backward8  and  £usutely 
anteflezed  (pathological  anteflexion). 

In  most  cases  of  inflammation  in  the  appendages  we  find  a  compound 
lesion,  viz.  oophoritis,  salpingitis,  and  pelvic  peritonitis  co-existing. 

These  extra-uterine  causes  of  djsmenorrhoea  usuallj  give  riae  to  marked 
premenstrual  pain.  This  pain  is  due  partij  to  premenstrual  congestion  of 
the  inflamed  adherent  organs  and  partij  to  colicky  contractions  of  the  dis- 
tended  Fallopian  tubes.  Hence  the  patienfs  sufferings  are  acute  during  the 
week  preceding  the  period,  and  are,  as  a  rule,  greatlj  relieved  by  the  onaet 
of  the  flow.  In  manj  cases,  however,  there  is  aiso  more  or  lesa  endometritis, 
and  from  this  cause  the  pain  maj  last  throughout  the  whole  period. 

General  Stbtemic  Causes. — There  are  some  cases  of  djsmenorrhoea 
without  any  tangible  sign  of  pelvic  disease.  Here  we  look  for  the  cause  in 
the  disordered  state  of  the  patient's  blood  or  in  an  abnormal  condition  of 
her  nervous  sjstem.  Thus  in  ansemia,  gout,  rheumatism,  on  the  one  hand, 
and  hjsteria  and  neursesthenia  on  the  other,  there  is  not  in{requentl7 
painful  menstruation  of  a  neuralgic  type. 

Treatmknt. — There  are  three  main  lines  of  treatment  to  be  followed : — 
1.  Improve  the  general  health.  2.  Eelieve  pain.  3.  Treat  anj  pelvic 
lesion. 

1.  The  Čare  of  the  General  Health. — The  general  hjgienic  surroundings  of 
the  patient  must  be  inqiiired  into  and,  if  defective,  remedied.  Any  un- 
healthj  occupation  must  be  given  up  and  the  patient  made  to  live  in  as 
pure  an  atmosphere  as  possible.  A  change  of  air,  as  to  the  seaside  or  the 
countrj,  is  often  advisable.  The  diet  should  be  simple,  easilj  digested,  and 
non-stimulating.  Alcohol,  spices,  strong  tea,  and  coffee  should  be  avoided. 
The  patient  should  be  amplj  clad,  wear  warm  woollen  under-gaiments  and 
avoid  tight-lacing.  The  bowel8  must  be  attended  to,  and  if  there  be  any 
tendencj  to  constipation  it  must  be  remedied  by  laxative  food,  saline 
aperients,  cascara,  or  compound  liquorice  powder.  During  the  period  she 
should  rest  either  in  bed  or  on  the  sofa.  During  the  inter-menstrual 
interval — unless  there  be  serious  pelvic  disease — she  should  be  encouraged 
to  take  plenty  of  active  eiercise  in  the  fresh  air.  "VValking,  riding,  cyclmg, 
rowing  are  ali  good  in  moderation.  But  there  must  be  no  over-fatigue,  no 
violent  strain,  no  "  scorching  "  or  cycling  up  stiff  hills.  The  modem  girVs 
taste  for  athletics  is  to  be  encouraged,  as,  if  not  carried  to  excess,  it  tends 
to  prevent  ansemia,  constipation,  dyspepsia,  and  hysteria,  developing  a 
healthy  mind  in  a  healthy  body.  Anything  that  tends  to  promote  vicious 
habits  of  thought  and  morbid  excitement  must  be  guarded  against.  She 
should  avoid  the  giddy  whirl  of  fashionable  8ociety,  with  its  artificial  life, 
its  late  hours,  its  unwhole8ome  dinners  and  suppers,  its  crowded  "  at  homes," 
concerts,  and  balls.  By  such  simple  remedies  as  fresh  air,  rational  clothing, 
wholesome  food,  judidous  exercise,  attention  to  the  bowels,  and  healthy 
moral  influences,  many  a  čase  of  neuralgic  dy8menorrh(£a  may  be  cured. 

In  other  cases,  however,  there  are  constitutional  disorders,  which  call 
for  active  medicinal  treatment.  If  she  be  ansemic,  iron  and  arsenic  must 
be  given ;  if  gouty,  alkalies,  iodide  of  potash  and  colchicum ;  if  rheumatic, 
guaiacum,  sulphur,  and  8alicylate  of  soda.  If  she  be  hysterical,  sedatives, 
such  as  bromide  of  potash,  valerian,  castoreum,  and  asafoetida  may  be 
needed.  If  neurasthenic,  nervine  tonics  such  as  8trychnine,  phosphorus, 
quinine,  and  damiana  are  indicated,  whilst  in  severe  cases  the  "  Weir- 
Mitchell  treatment "  is  of  great  value. 

2.  The  Relief  of  the  Pain. — (1)  Eest. — In  every  čase  of  severe  dysmen- 
orrhoea  the  patient  should,  if  possible,  spend  the  whole  of  the  period  in  bed. 
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le  recumbent  posture  lesaens  the  pressure  in  the  pehnc  blood-vesaels  and 
inechanic.ally  relieves  the  pelvic  congeation.  The  loot  of  the  bed  should  be 
raiaed  in  order  to  further  elevate  the  pelvia  and  so  promote  the  flow  of  blood 
out  of  it. 

^2)  Heat. — Heat  applied  in  various  way8  often  givea  wonderful  relief, 
la  some  cases  a  hot  mustard  poultice  applied  to  the  abdomen  acts  like  a 
LOharm.  Dry  heat  may  be  applied  by  means  of  Leiters  metallic  coila,  or  the 
Pordinarj  domestic  india-rubber  hot-water  bottles  or  aalt  baga  A  hot  bath 
'  les^eas  the  blood  preasure  in  the  pelvis  by  dilating  the  capillaries  of  the 
skin.  Hot  vaginal  douches  are  of  great  service,  given  as  hot  as  the  patient 
^can  bear  (105  "-115°  F.),  both  during  the  period  and  the  inter-menstnial 
*  itervals— eapeciallj  in  thoee  cases  of  dysmenorrhcea  due  to  inflammation 
^of  the  uterus  or  the  appendji^es.  Copious  hot  drinks — not  alcohoUc — such 
hot  milk,  hot  ginger  and  water,  hot  peppermiut  and  water,  etc.,  are  of 
aervice  in  promoting  cutaneous  dilatation  and  ao  lessaning  pelvic 
oongestion. 

(3)  Anodjne  Drugs. — ^What  medicines  may  we  give  to  directly  relieve 

khe  patients  sufferings ?    There  are  two  remedies  that  muat  ru>t  be  given, 

Ucohol  and  opium ;  and  this  in  spite  of  the  fact  that  we  know  of  nothing 

[tluit  will  relieve  the  pain  so  promptly  or  so  effectually.     A  stitlglaas  of  hot 

and  water,  given  at  the  commencement  of  the  period  saldom   fails  to 

r)Tiug  ease  and  comfort  and  tide   the  patient  over  the  agony  of  onset. 

Could  we  only  be  sure  that  the  aingle  tumbler  of  toddy  once  a  month 

would  never  be  exoeeded,  the  remedy  would  be  an  excellent  one.     But  a 

I  »d  eiperience  teaches  otherwise,  for  there  cau  be  no  doubt  that  much  of 

Ithe  eecret  drinking  that  prevaib  aroongst  women  is  the  result  of  the  per- 

nicious  practic«  of  plving  them  with  alc^hol  during  their  monthIy  perioda. 

So  alao  with  opiates :  a  hjpodermic  injection  of  |^  to  i  grain  of  morphia 
wi]l  almost  certainly  give  immediate  relief  to  the  patient^s  suffering.  But 
ibe  danger  of  teaching  her  the  seductive  morphia  habit  is  so  great  that  only 
oKceptional  caaes  are  we  justiBed  in  administering  it.  Dy8menorrhGBa 
A  leaser  evil  thun  morphia  mania.  In  neuralgic  cases,  such  coal-tar 
aiivatives  as  antipvrin,  phenacetine,  exalgine,  acetanilid,  ammonol,  fre- 
|ueatly  give  relief.  It  is  advisable  to  give  them  with  a  cardiac  stimulant 
icb  aa  aal  volatile  or  cjiffein,  to  prevent  the  depreasing  intiuence  these 
igB  sometimes  exert  on  the  heart.  In  ^Mffluodic  pains  due  to  uterine 
r^ioUc,  belladonna  and  cannabis  indica  are  very  efficacious.  Tl]ey  must  be 
fli?eii  ia  Urge  doeea  and  puahed  imtil  tbey  begin  to  exort  their  full  phy8io- 
bgical  eflccta. 

The  nitrites  (such  as  nitrite  of  amyl  and  nitro-glycerine)  occa8ionally 
■le  of  service  in  F'  '  uterine  spasm  and  leesening  pelvic  engorgement 


bjr  dikting  the 


il  arterioles.      Pulsatilla  and  caulophyllum  fre- 


OOMiUj  give  great  rebel  in  spaj^modic  dyamenorrhcea,  especiallv  where  the 

.Jknr  is  ioiioty.      Vibumum   opulus  and  vibomum  prunifolium  are  most 

raluable  anti-spamodies  aod  uterine  sedatives.    Tbey  are  of  most  service 

uterine  colic  and  of  least  value   in    the   neuralgic   caaea     They  are 

drugB  and  are  best  ;nven  in  capsulea.     In  most  cases  of  pelvic 

eoageetioD  bibmide  of  potash,  in  thirtv-grain  doses  (combined  with  Ijella- 

dooiia  it  there  1«  aterine  spasm,  or  with  aDtipyrin  if  there  1«  neuralgic 

|i«in)  b  of  great  service. 

3.  Tfu  Treažment  of  the  Pilvic  Lesion. — Obviouflly,  if  dy8menorrha«  be 
Ine  to  disease  of  the  pelvio  viacera,  the  most  certain  method  of  reliering  the 
ia  to  remove  the  causative  le.sion.     This.  however,  is  not  alwayB  advis- 
or  josfcifiable,  a«  it  uiay  involve  an  operation  which  not  0Qly  riaka  tbd 
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patient's  life,  Vmt  irretrievablj  mutilates  her  and  deprives  her  of  aH 
l)0S8il)ility  of  haviug  childreu.  The  cure  inay,  iu  fact,  be  vroree  tliau  tbe 
diHeaae.  An  operatiou  is  oiily  to  bo  reconimendcd  in  cases  where  niilcJer 
measurea  liave  beeu  tried  aud  laOed,  and  where  the  patient'8  sufierings  are 
intolerable. 

(1)  In  the  Infautile  Utenis. — 11"  this  conditiou  exist3  in  a  inarked 
degree,  it  ia  incuralile,  and  uothiug  ehort  of  renioval  of  tlte  uterLne  app«nd- 
ages  or,  what  is  preferable,  vagina]  hy5terectouiy,  will  relieve  the  patieofs 
8ufferingy.  In  the  mildpr  degreos,  tonics,  e8j>ecially  iron,  ahould  be  given, 
and  tlie  patieut  encouraged  to  nmrrv.  MaDy  of  these  cases  are  tnired  by 
marriage,  which  aronsea  the  uterus  into  increaaed  nutritive  activity  and 
improves  its  circnlation.  Aa  the  uterua  develops,  the  periods  beconie  more 
regular,  lesa  Bcanty  and  less  painful.  Should  conception  ocour,  the  cure 
beconies  complete.  It  must,  however,  be  renierubered  that  many  of.  these 
cases  are  sterile.  Electricity  and  dilating  the  corvix  by  the  iusertion  of  an 
intra-iiterine  ateui  pes^iry  are  soniLitiiiiea  advised  in  thesu  uages,  but  they 
are  rarely  of  mucih  uee  and  may  do  luirui. 

(2)  StenoHis  of  the  Cervix. — Here  dilating  the  oervix  is  of  great  value 
and  nearly  alway8  effects  a  cure.  The  best  results  are  obtained  in  the 
purely  spasiiindic  casea,  particidarly  wliere  spasra  is  excited  by  the  passage 
vi'  a  liougie  through  the  internal  oh.  Dihitation  i«  contra-indicated  if  the 
utenis  be  tixed  by  peri-utiiriuti  adheaionB  aud  is  a  highty  dangerous  pro- 
ceeding  if  tliere  be  inHaHniiatory  disease  of  the  uterine  appendagea  The 
best  tinie  for  its  perforiuauee  i&  midway  between  two  perioda.  It  should  l)e 
done  under  an  amesthotic  aud  with  scrupulous  aseptic  precautious.  The 
oanal  is  best  dilafced  with  graduated  metal  dilators.  It  should  be  done 
8l(.»wly  and  with».>ut  uHing  undue  force,  othervvise  the  uterus  may  be  j)er- 
forated  ur  rupture d.  After  fitll  dilatatiou,  the  cavity  uf  the  uterua  should 
be  paoked  \vith  iodoform  gauze.  This  filiould  be  reiuoved  at  the  end  of 
f<)rty-eigliC  houre,  and  thereafter  the  vagina  irrigated  night  and  morning 
with  souie  mild  antiseptic.  To  prevent  recontractiou  it  is  sometimes  advis- 
able  to  insert  a  glasB  intra-uterine  steni  pe8sary  vrhich  the  pationt  should 
wear  for  a  couple  of  nionths. 

Frequently  a  single  dilatation  eifects  an  immediate  and  permanent  cure. 
In  some  cases  the  relief  is  only  tcniparary ;  after  a  few  nionths  of  ease,  the 
old  paiu  begina  to  returu.  In  such  cases  it  is  adviaable  to  rejieat  the 
dilatation.  Sometimes  the  opera tiou  does  no  good  whataoever.  In  the 
caae  of  young  married  sterile  women  the  stenosis  of  the  eer\'ix  causes  not 
ouly  dysuienorrh(ea,  but  alao  8teTihty.  Here  the  dilatation  often  cures  the 
8teriUty  aa  well  aa  the  pain  at  the  periods.  Moreover,  the  oceurreuce  of 
pregnaney  ia  much  to  be  desired,  as  it  eftectually  and  permanently  cures 
the  steuosis. 

(S)  Metritis  and  Endometritis. — Before  resorting  to  opera tive  measures, 
an  endeavour  should  be  made  to  removc  the  chronic  inUammation  by  "  anti- 
phlogistic"  reniedies.  The  patient  must,  rest  in  bed,  have  frequent  hot 
vaginal  douches,  and  every  night  have  inserted  a  glycerine  and  ichthyol 
vaginal  tamjton.  She  must  keep  her  l)owels  open  \vith  saline  aijerients. 
Medi«inally,  a  mixture  containing  ehlorate  of  potji-sh  sliould  be  given,  com- 
bined  \vith  ergot  if  there  be  menorrhagiaj  and  with  iron  if  there  be  anieinia 
and  debilitv.  If  there  be  any  auspicion  of  8yphiLitic  or  gonorrhoeal  infection, 
inercury  and  iodide  of  potash  vrill  work  wonder8. 

If,  in  spite  of  these  measures,  the  diaease  continues — particularlv  if  it 
be  endometritis — tbe  opemtiou  of  curetting  is  called  for.  After  thoroughly 
scKipiug  away  the  endometrium,  the  uterus  should  be  8wabbed  out  \vitli 
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iodised  pbeiKd  and  pac^ed  viih  iodofcain  guuie  f«r  fortT-eaght  boors. 
After  removing  this  gaoK,  tbe  vagina  is  to  be  irrigarad  «ith  acnte  mild 
antiseplic  aisd  tbe  paiaezit  kč^>t  in  bed  till  after  tbe  nexi  pencuL 

(4;  ToiiKMirs  o^  tbe  Uteros. — If  tbere  be  a  pohrpias  or  sabmoooos 
inToma,  tbeae  sboold  be  remored  bv  cfteratkoL 

If  tbere  be  an  interi^itial  mrotna.  tbe  paiient  sbould  be  kept  al  rest; 
given  bot  doacbe?;  aDd.inTerD&I]y.e7gDt,  bT«^msti5,and  bivmude  administeated. 
Sboald  tbis  line  of  rreatment  faiL  and  tbe  pataent  be  K>Th  in  pain  and 
flooding  aeverelT.  tbe  nmKMir  sboold  be  reniored  ^tber  bv  enncksatioD  or  br 
total  extirpatioD  of  tbe  ucems. 

.5)  Ovvian  Ihasase,  (6)  Tubal  Disease,  and  ,7)  Cbronic  Pehic  Peii- 
UHitti& — In  tbe  caae  of  ovaiian  tumoais,  tboe  sboold  be  no  deLar  in 
renKmng  thon  br  c^ianatioa.  In  tbe  čase  of  acute  and  cbronic  pdvic  pen- 
tonids,  ooi^KiririsL.  and  salpingitis.  anti^ilc^TStic  troatmeEit  sboald  be  cariied 
oat;  mePcuiT  and  iodide  of  j<*asb,  bromide  of  pousb,  «  salii  nigra  given; 
bot  vaginal  dooches  and  icbtbvol-glvoeiine  tampcms  adnunistered:  and  tbe 
patient  kept  at  resi.  If  tbe  appendages  be  boand  down  bv  adbesions  and 
tbe  ovaries  cjsdc,  tbe  abdtnnen  sboald  be  opeoed.  tbe  adbesions  separated, 
and  tbe  crstic  part  of  tbe  ovair  rasected.  If  tbe  ovaiies  and  tubes  be 
groaelj  diseaaed  it  maj  be  necessair  to  oompletelj  extirpate  tbon.  Tbis 
riioald  oniy  be  done  as  tbe  demier  reasprt.  It  most  never  be  ondertaken 
ligfatlj,  nor  vitboat  franklj  erplaining  to  tbe  pataent  tbe  immediate  and 
remote  resalts^  It  is  not  eqaally  efficacioos  in  aU  caaes  of  dy5men<»Tboea. 
As  a  general  rale,  tbe  leas  tbere  is  tbe  matter  witb  tbe  appendages.  tbe  leas 
likelj  is  tbeir  removal  likelv  to  cure  tbe  dvsmenorrboea.  For  insianoe.  tbe 
complete  removal  of  botb  ovaries  and  tnhčš  rarelv  fails  to  lelieve  tbe  saffer- 
ing  dae  to  pjosalpini  ar  abaoes  of  tbe  ovaiies.  But  it  is  often  of  little  or 
no  ose  in  those  cases  wbicb  aie  doubtfuUj  labelled  "  cbronic  oopboritis^" 
It  oertainlj  in  most  of  socb  caaes  airests  tbe  menstrual  flow :  bat  it  often 
fails  to  relieve  and  mav  even  aggravate  tbe  cbronic  pelvic  pain,  tbe  groin- 
ache,  tbe  backache,  and  tbe  nervoas  depiession  from  which  she  suffers.  To 
remove  bealtbv  ovaries  and  tubes  to  cure  a  dv-smenorrhcea  for  whicb  tbere 
is  no  local  cauae,  is  as  harbarous  as  tbe  wboIesale  extracting  of  bealtbv 
teeth  to  remedj  a  facial  neuralgia.  It  is  absolutelv  unjustifiable  uniess  tbe 
patient'8  sufferings  be  such  as  to  render  life  unendurable  and  ali  nulder 
measures  bare  fkiled.  In  such  cases,  moreover,  tbe  opera tion  of  vaginal 
bTsterectomv  is  safer,  more  certain  of  reUeving  tbe  patient,  and  less  likelv 
to  be  followed  bv  untoward  afier-results  than  the  removal  of  the  ovaries. 

InUrmeMtrual  Fain  or  "  MitUlsehmrrz." — Tbis  rare  condition  was  first 
described  bv  Priestlej.  It  is  characteriaed  bv  marked  pelvic  pain,  oocurring 
not  Ht  or  just  before  the  period,  but  midwaT  between  two  perioda.  It  is 
regular  in  its  onset — alwajs  fourteen  davs  before  the  next  period.  Tbe 
pain  is  violent  and  occurs  in  paroivsms,  and  lasts  for  three  or  four  davs. 
It  is  sometimes  aocompanied  by  a  watery  discharge  from  the  uterus.  In  a 
few  instanoes  the  difcharge  is  baemorrhagic,  but  scantv,  so  that  tbere  is  an 
abortive  period  in  tbe  middle  of  each  intervaL  On  esamination,  the  pelvic 
organs  may  be  found  quite  normal,  bat  usually  distinct  aigns  of  chronic 
inflammation  are  found  in  the  tubes  or  ovaries.  In  a  considerable  number 
of  cases  the  condition  of  hydrosalpinx  bas  been  found  afisociated  witb 
"  Mittelschmerz,"  and  by  most  authorities  is  bebeved  to  be  the  cause. 

jThe  treatment  is  that  of  dy8menorrhoea.  If  tbere  be  e\'idence  of 
diseased  tubes  or  ovaries  theae  organs  must  be  treated  sffundum  artem. 
In  intractable  cases,  vrhere  tbere  is  severe  suffering,  the  uterine  appendages 
may  have  to  be  eztirpated. 
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RETKNTION  OF  THE   MENSES 

Eetention  of  the  meuses  is  a  rare  condition  —  as  rare,  indeed,  as 
suppression  of  the  menses  (amenorrhcEa)  is  common.  In  suppression 
there  ie  au  arrest  of  secretion ;  in  retention,  the  menstnial  fluid  is  poured 
out,  but  iVoni  occluaion,  or  "atresia  "  of  part  oi'  the  geaital  canal,  is  dainmed 
up  abovo  the  point  of  obstruction  and  collects  within  the  \iody. 

If  the  duct  of  a  aeci-eting  gland  be  oceluded,  the  secretion  collects  in 
the  cavitj  of  the  gland,  and  dibtends  it  intu  a  retcnfcion  cy8t.  Thus  if  .the 
ureter  be  blocked  by  a  cfilculus,  the  renal  secretion  distends  the  kidnej  into 
a  cy8tic  tumour — a  hjdronephrosia.  Should  thia  coUectioa  become  infected 
vvitli  pyogenic  niicro-organisma  auppuration  occurs,  and  the  kidney  becomea 
a  bag  of  pu8 — a  pyonephrosis. 

By  preci8ely  simihir  processes,  if  the  cervix  be  occluded  and  the  outflow 
from  the  uterus  prevented,  the  organ  liecomes  converted  into  a  huge 
retentiou  cyst.  If  the  coutents  be  TOerely  menstrual  blood,  the  condition 
is  that  of  h;tmatonietra.  If  micro-organisniH  gain  iicccaa  to  the  retained 
secretion  deconiposition  occurs,  the  fiuid  becomea  purulent,  and  a  pyometra 
is  produeed. 

Atreaia  of  the  genital  canal  may  be  either  acqiiired  or  congenital,  and 
it  nifij  occur  («)  at  the  hymeu,  (b)  in  the  vagina,  (r)  in  the  cervix. 

Acquired  atrena  u8Ufilly  occurs  in  the  cervis,  and  is  the  reault  of  some 
preceding  operation  or  intlammatory  lesion,  cauaiug  deHiruction  of  tisaue  and 
cicatricial  contractiou.  Thua  a  patieut  bas  an  epithelioma  of  the  cervix 
removed  by  meana  of  PagueLin'«  cautery.  Thia  cauaea  estensive  sloughing 
and  auppuration,  and,  finally,  in  place  of  the  cervical  canal  there  is  left  a 
dense  masa  of  acar  tiasue.  This  conipletely  seals  up  the  mouth  of  the 
womb,  \vhich  thon  becomea  distended  with  menstrual  blood  (hsemato- 
metra). 

The  cauaes  of  acquired  atresia  of  the  cermx  are : — 

(rt)  Operationa  on  the  cervix,  suoh  as  amputation. 

(b)  Endocervicitia. 

(c)  The  applicjition  of  eaustics  to  the  cervix. 

(d)  Sloughing  after  parturition. 
The  causea  of  acquired  atreaia  of  the  rai/ina  are : — 

(a)  lujuries  cauaiug  aloughing,  severe  burna,  caustica. 

(b)  Severe  vaginitis. 

(c)  S}'phiUtic  ulceration. 

(d)  Sloughing  after  parturition. 
Congeniful  atresia  ia  cauaed  by  aouie  arrest  of  the  procesa  by  which  the 

ufcerua,  Fallopian  tubes,  and  vagina  are  developed.  It  will  be  remembered 
that  these  organa  are  formed  from  the  two  Mlillerian  ducts.  These  ducts, 
in  early  f(etal  life,  are  two  aolid  parallel  eoluuina  of  cells.  They  next 
become  hollowed  out  into  two  parallel  tubea.  Later  stili  these  tubea  fuae 
in  their  posterior  and  niiddle  tliirds  to  form  a  aingle  tube  (the  vagina  and 
uterua),  wbil8t  the  anterior  thirds  remain  separate  and  form  the  Fallopian 
tubes.  The  oatiuni  vagin;e  (and  hymeneal  orifice)  is  formed  by  an 
invagination  from  the  »kiu  opening  into  the  Iower  end  of  the  fused 
Mlillerian  ducts.  Should  there  be  any  arrest  in  the  procesa  of  hollowing 
out  the  solid  colunms  of  colla  into  the  ducts  a  horizontal  septum  is  fonued. 
completeIy  closing  the  vaginal  or  uterine  canal,  and  caueing  atreaia.  As 
Boon  aa  the  age  of  puberty  arrivea,  the  menatrual  blood  begins  to  coUeot 
above  the  point  of  obstruction  and  the  utero- vaginal  canal  Ijecomea  a 
retention  cyst. 
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On  the  other  hand,  shoultl  there  be  any  uiterlerence  with  the  process 
of  fusion  of  the  ducts  of  MiiUer,  a  degree  of  doubliug  of  the  uterus  (or 
vagiua)  is  produced.  The  two  conditions,  viz,  retention  of  the  menses  and 
doubling  ot'  the  uterus,  tmiuently  coeiist. 

In  order  to  iUustrate  the  8equence  of  eveuts  let  us  suppose  that  in  the 
lower  third  of  the  vagina  there  is  a  congenital  atresia.  At  piib€rty,  and 
at  each  period  after,  the  uterus  pours  out  some  three  or  four  ouucea  of 
blood.  Thia  coUects  in  the  vagina  al>ove  the  atresia  and  distends  it  Lnto 
a  large  cy8tic  8welling,  which  lills  the  pelvis  and  rises  up  into  the  abdomen 
as  an  oval  tumour.  The  uterus  is  lifted  up  by  this  mass,  and  nt  first  is  not 
distended,  as  its  wall8  are  much  thicker  and  more  resiatant  tban  those  of 
the  las,  elastic  vagina.  Later,  as  the  pressure  increaaes,  the  ubenis  also 
becomea  distended,  and  may  form  a  mass  as  big  as  the  womh  8ix'  months 
pregnant.  Stili  later  the  Huid  distends  the  Fallopian  tubes,  until  they 
become  huge  sausage-shaped  masses  on  either  side  of  the  fuudus.  Lastly, 
the  retiiined  menstrual  secretion  may  burst  the  Fallopian  tubes,  pour  into 
the  peritoneal  ca\'ity,  and  give  rise,  if  aseptic,  to  an  intra-peritoneal 
hui-matocele ;  if  septic,  to  an  acute  peritonitik 

When  the  retention  «y8t  is  formed  by  the  vagina  it  is  called  a 
"  hiematocolpos "  if  the  fluid  be  blood,  and  a  "  pyocolpofi "  if  it  be 
purulent.  Similarly,  when  formed  by  the  uterus  it  is  termed  a  hiemato- 
metni  or  pyometra.  Whee  the  Fallopian  tubes  ure  distended  with  blood 
the  condition  is  termed  ha'mato8alpinx  ;  \vhen  with  pus,  pyos«lpinx. 

In  manj  cases  there  is  more  or  lesa  doubling  of  the  genital  eanal.  The 
uterus  may  be  bicornuous,  septate,  or  double.  The  vagina  al»>  iiiay  be 
divided  by  a  mesial  septum  into  two  distinct  tubes.  Occa8ionally  in  these 
oaaee  the  atresia  aflecta  one  side  only,  there  being  menstrual  retention  on 
that  side,  whil8t  on  the  other  the  mensea  are  distharged  normallv. 

The  retained  blood  is  characteristic  in  appearance.  It  is  a  thick.  dark 
ohocolate-brown,  treacly  tiuid,  very  viscid  from  the  presence  of  mucus. 
Uuder  the  microecope  it  ia  Been  to  consist  of  broken-down  blood  corpusclea, 
altered  blood  pigment,  and  epithelial  cells. 

Symptums  and  Si</ns  of  Congenital  Atresia  icith  JiffenMon. — ^Until  the 

i(|^puberty  there  are  no  svmptoma  Then  it  is  noticed  that  though  the 
_  '  »h  month  has  pelvic  pains  there  is  no  external  fiow  of  bloo<i.  With 
nch  monthly  epoch  the  pain  increases  and  becomes  coliekv  in  cliaracter. 
On  esamination  there  ia  found  riaing  out  of  the  pelvis,  and  filling  piirt  of 
the  Iower  abdomen.  a  tense  oval  8welling,  elastic  or  fluctuating,  and  feeling 
not  unlike  the  pregnant  uterus.  It  contracts  intenuittently,  and  on 
auBcultation  a  bruit  may  be  heard  over  the  sides  of  the  mass.  If  the 
Fallopian  tubes  be  aflected  they  may  be  felt  as  two  rou mleti  or  sausage- 
shaped  maaaes  on  either  side  of  the  larger  central  tumour.  The  vulva  may 
Ijc  uormal,  or  through  it  the  bulging  imperforate  hymtm  may  be  found. 
If  the  atresia  be  in  the  vagina  the  bladder  and  rectum  may  be  felt  iu 
contact  below,  whilst  on  rectal  examination  the  lower  pole  of  the  distended 
vagina  or  utenis  may  be  felt.  If  the  tluid  be  purulent,  then,  in  additiou, 
there   will    be   septio   symptoms,   rigors,   high    temiKjrature,   quick   pulse, 

fiation.  and  local  tendemeas.      In  those  cascs  of  double  uterus,  where 

-half  is  pfttent  and  the  other  half  oeeluded  and  distemied  with  lilood, 
fche  8ymptoms  are  8omewhat  difren'nt.  Menstruation  is  preseut,  but  at 
each  month  there  is  severe  colicky  pain  on  the  oeeluded  side.  On 
esamination,  to  one  side  of  the  uterus  (and  sometimes  also  of  the  vagina) 
a  lateral  cy8tio  svvelling  may  lie  found. 

Trealmtnt. — Whenever  poasible  an  attempt  should  be  made  tO  reach 
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the  coUectiou  per  vaginam,  and  by  this  route  to  evacuate  the  retained 
secretion.  After  careful  dif5infection  of  the  vidva  and  vaginal  cul-de-sac, 
a  horizontal  incision  should  be  made  in  the  roof  of  the  cul-de-sac,  or 
through  the  unperforate  hJ^neu,  and  deepened  by  dissecting  up  betvveen 
the  bladder  and  rectuin  if  they  be  in  contacL  When  the  wan  of  the 
retention  cyst  (vagina  or  uterns)  is  reached  it  should  be  opened  trans- 
ver8ely  and,  if  possible,  drawn  down  and  Butured  to  the  miicous  membrane 
of  the  tul-de-aat!.  The  viscid  retained  secretion  should  be  washed  away  by 
prolonyed  irrigatioa  with  sioiue  luild  antiseptic  (such  sis  boracic  solution) 
and  the  eavity  !ightly  packed  with  iodoform  gauze.  If  the  Fallopian  tubes 
be  not  disteuded  nothiug  further  is  reqiured.  But  Bhould  they  be  felt  as 
big,  sausage-shaped  masaes  ou  either  side  of  the  iitenia,  the  abdomen  should 
be  opened,  and  the  tubes  eniptied  of  their  contents  or  renioved  altogether. 

In  a  certain  number  of  cases  the  surgeon  \vill  fail  to  reach  the  retention 
cy8t  from  belo\v',  Here  he  raust  open  the  abdompn  and  estirpate  the  dis- 
tended  organa  In  ciises  \vhere  there  is  doubling  of  the  vagina,  or  a 
septate  conditiou  of  the  uterus,  the  surgeon  should  divide  the  septum  and 
throw  the  two  cavities  into  one.  In  aU  caaea  where  aa  artificial  opening  is 
maJe,  either  iu  the  vagina  or  cervix,  there  is  a  tendency  for  it  to  reclose  by 
bIovv  cicatricial  contraction.  Tliis  tendency  must  be  counteracted  by  the 
\veariiig  for  months  or  yeara  of  a  llanged  vulcanite  or  rublier  tube. 

The  great  danger  of  ali  operatious  for  retained  menaes  is  septic  in- 
fection,  which  caii  oiily  be  prevented  by  the  most  scrupulous  antiseptic 
precautions. 

Proffnons. — The  gravity  of  the  čase  depends  ou  the  situatiou  of  the 
atreaia,  and  the  extent  to  whicli  tlie  upper  portious  of  the  genital  canal 
have  beconie  involved  Thus  atresia  of  the  cervix  is  more  serioua  than 
hymeneal  atresia,  and  hiemiito5Jilpinx  and  hfcmatoiuetra  are  graver  leaions 
thau  h{eraatfK'olpo3.  Obviou8ly,  too,  if  suppurative  changes  have  occurred 
the  prognosis  in  stili  more  grave.  It  follow8,  therefore,  that  there  should 
be  no  delay  iu  operating,  and  every  endeavour  must  be  made  by  rigid 
aseptic  precautiona  to  prevent  Lnfectiiin. 
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Dehnition. — Under  thie  eomprehensive  term  we  propose  to  include  the 
vaiying  grades  of  defect  of  mental  development,  as  distinguished  from 
mental  breakdown,  designated  (in  order  of  their  severity)  feeble-mindedueas, 
imbecility,  and  idiocy.     The  defect,  though  not  of  neces8ity  congenital,  ahvuys 
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depemds  upon  cauaes  actiug  early  in  lile  prior  to  the  complet«  evolution  of  the 
facultdes,  aml  in  thia  way  is  differeutiated  froni  insanity.  lu  muny  cases, 
indeed,  there  exi8t3  an  innat«  predisjKraition  to  oiental  iibnormtility,  dne  to 
inlierited  nervous  iu8tal>ility,  though  actuol  defect  uniy  not  8haw  itself  till 
some  critiuAl  epoch  of  developmeat  (e.g.  the  periud  of  deutition  or  of 
pubertj).  Where  predisposition  exi8t8.  moreover,  iiijurj'  inay  act  in  an 
altogether  disproportionate  degree  in  producing  meutal  defect  to  thut  which 
would  obtain  in  a  child  of  nonnal  heredity,  so  that  a  fall  \vhich  wuuld  leave 
unscathed  the  mental  couditiou  of  the  latter  may,  in  the  foriuer  amn,  lead 
to  inniaire<l  mental  developm^at. 

Classification. — Accordiiig  to  the  period  at  which  mental  deficiency 
manifesta  itself  we  may  olassify  ali  cases  into  three  iiuiId  groupe,  viz. : — 

L  Cosr.ENiTAi.. 

II.  Developmental. 

III.  ACCIDENTAL  (OK  ACQUIRED). 

I.  CoNGKNiTAL  cases  may  be  subdivided  into  severa!  distinct  type8, 
each  vrith  characteristic  phy8ical  feature^,  mental  peculiarities,  and  (as  we 
ahall  see  more  fully  when  conaidering  the  etiology  of  the  aubject)  causative 
factora.    The  leading  type8  may  be  stated  os  foUow8 : — 

(o)  Microcephalic  cases. 

fft)  PortTuephalic  cases. 

(e)  nydTt>r.fphalie  caaes. 

((f)  Moiupluid  caaee. 

(e)   Crftinoid  cases. 

(/)  Primariiy  neurotie  cases. 

(Other  cases,  such  as  those  oonnected  \vith  birth  palaies  or  the  early 
manifestations  of  8yphili8  (inherited)  or  of  scrofula,  uiight  almost  be  called 
congenital,  but  in  thia  article  we  shall  consider  the  former  as  an  accUhntal 
form  and  the  latter  as  (Uvelopmental.) 

(a)  Microcrphalic  cases  are,  of  course,  distingiiished  by  smaUness  of  head, 
and  it  haa  been  proposed  by  some  authors  to  limit  the  term  niicrocephalus 
to  heads  the  circumference  of  which  does  not  exc©ed  eeventeen  inches.  The 
abnonuality  is,  however,  not  exclusively  ono  of  size,  aa  thus  ascertained :  it 
is  nther  one  of  forniation.  Microcephalic  heads  have  a  characteristic  form. 
The  foruhead,  deficient  in  lateral  development,  rapidly  recedes  to  a  some- 
what  pointed  vertex  {imicej>haiic),  and  the  occipital  region  is  flattened. 
Such  cranial  charactors,  together  with  large  bright  eye.H  and  a  promLuent 
,  may  ofteu  be  dLsoenied  in  cases  of  but  slight  mental  imi«iirment  (the 
'sfr-callcd  feebh-minded),  even  wheo  ctrcumferential  meu-suremeuts  are  not 
much  l>elow  the  nonnal,  and  may  indeed  furniah  a  key  to  the  mentjil 
inferiority  nianifested.  Extreme  cases,  in  whtL:h  the  greatest  circumference 
did  not  eiceed  thirteen  or  fourteen  inches,  have  lieen  from  tirne  to  time 
vacorded  undor  such  titlea  as  the  "  bird-man,"  the  "  ape-man,"  the  "  rabbit- 
man,"  etc..  and  the  so-called  "  Aztecs"  formerly  exhibited  in  Barnum'.s  show, 
who0e  cranial  circutiif»rence  wa8  under  fifteen  inchen,  belouged  to  this  type. 
With  a  c*pttcity  of  lean  than  400  grammea,  whi(jh  obtains  in  such  instancea 
M  Uie  above,  the  luauifeetations  of  miud  must  neue68arily  lic  of  the  simplest. 
But  aa  the  capacity  increases  it  is  surprising  how  human  mental  character- 
iafcics  aasert  themselves,  and  in  a  čase  fonuerIy  undor  the  daily  observation 
of  the  present  virriter,  in  which  the  weight  of  the  encephalon  wa8  no  more 
tban  352*5  gramtnes  (the  circumference  of  head  being  little  over  fifteen 
iaehas),  tbere  waa  some  power  of  speeoh  and  of  reasoning  out  ideas  (2). 
ladMd,  it  maj  be  said  that  with  this  type  the  gradations  of  intelligence 
Tsrj  very  much  with  the  size  of  the  brain. 
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Certaiu  atropbu  cooditions  of  portious  of  the  brain  may  be  mentioned 
in  connectiou  with  thia  tj*]«,  auch  as  defects  of  the  corpus  callosuni  and 
other  commissural  atructures  \vhich  have  beeu  recorded  by  Langdoii-Down, 
Bruce,  iiud  othera  A  remarkable  čase  of  cerebellar  atrophy  in  an  iinbecile 
girl  of  iifteen,  who  presented  no  atajdc  sjTnptoms  during  life,  wa8  observed 
by  the  present  \vTitor. 

(h)  Forrncephalic  eases,  usually  associated  with  paralytic  idiocy,  have 
been  described  by  Heschl,  JIicrzejew8ki,  Kundrat,  Wig]e8worth,  Shuttle- 
worth,  and  otheiu  True  porencephalus  niay  correctly  be  described  as 
congenital  condition,  inasmuch  as  it  U9ually  dates  from  the  fifth  to  the'' 
seveuth  month  of  intm-uterioe  Ufe.  (There  ia  also  an  acquired  or  falae 
poreocuphalus,  resiilting  from  destructi ve  lesion  after  birth.)  However  cauBcd, 
the  bram  is  deformed  by  a  conimunication  between  the  eurface  of  the 
hemisphere  and  the  lateral  ventricles.  In  some  cases,  aa  in  one  met  with 
by  the  writer,  asymmtitry  of  the  skull  may  result  with  a  flattening  of  the 
corretipoudiau;  froutal  region  ;  and  in  ali,  hemiplegic  sjmptouis  resuTt. 

(c)  Htfdrocephalic  casea  may  be  of  antenatal  origin,  but  more  frequently 
hydrocephalu8  comes  on  after  Ijirth,  either  in  earlj  infancy  or  at  the  period 
of  dentitiun.  Cranial  defomiitj  variea  much  in  e.xtent  according  to  the 
amount  of  ellusion,  though  cases  are  recorded — of  the  congenital  type 
e8pecially — in  wliich  the  volume  of  the  brain  bas  been  diminished  by  the 
presBure  of  tiiiid  without  mueh  expansiou  of  the  bones  of  the  skulb  As  a 
general  rule,  however,  the  obovate  appearance  of  the  head  viewed  from  abf»ve, 
its  globular  aspeut  when  looked  at  from  in  front,  with  bulging  at  the  templea, 
and  eyeball8  wit,h  depressed  axe8,  are  characteristic  of  this  ty]^)e.  The 
enlargement  of  the  skuU  aometimes  takea  plače  in  the  antero-poaterior 

rectiou,  eoustituting  the  scaphoccphcUic  form  descrilied  by  Bourneville. 

le  degree  of  meutal  impairment  varies  remarkably  in  hydrocephalie  casea, 
lot  alway8  in  direct  ratio  to  the  exce8sive  ai^e  of  head,  which  may  %'ary  from 
22  or  23  inchea  to  37  in  citx;umference,  an  extreme  caae  being  described  by 
Sdguin  of  the  latter  dimenaions,  in  whieh  there  wa8  a  fair  amount  of  mental 
activity. 

(d)  Mongolo-id  casea  have  very  definite  phy8ical  characteristica,  aocom- 
panied  with  mental  traita  which  are  aiso  ty]>ical.     The  head  ia  brachy- 
cephalic,  with  tendency  to  paralleliaru  of  anterior  and  poaterior  planea — thi 
ia  to  8ay,  there  ia  defective  occipital   development,  \vith  an  abaence  of ' 
protuberance.     The  eyes  are  often  obliquely  set,  \vith  the  palpebral  tiaaurea 
sloping  upjwards  to  the  external  angle.      At  the  inner  angle  there   arei 
frequently  found  traces  of  an  epicanthic  fold  prolonged  from  the  upper 
eyelid.     The  noae  is  U9ually  short  and  spread ;  the  mouth  opeu,  discloaing  a 
thick-tipped  tongue,  the  eurface  of  \vhich  i«  marked  (in  oltler  children  at 
any  rate)  with  transverae  furrow8.     The  palate  is  often  higli  and  narrow, 
The  hair  ia  straight,  wiry,  and  with  no  tendency  to  curl.     The  bonea  of  th«ij 
limba  are  U3ually  small,  and  the  ligamenta  lax ;  the  fingera  thick  and  ahort^l 
the  little  fiuger  a'Ji>ecially  so,  \vith  ineurvation  to^arda  the  ring  iinger,/ 
The  akin  is,  as  a  rule,  coarae,  sometiuiea  furfuraceoua,  aud  often  the  lips  ai 
liaaared.     Walking  and  talking  are  alway3  late,  and  the  voice  ia  gruff  anc 
guttiiral,     Miiiiicry  ia  the  prominent  mental  characteriatie,  and  there  is 
often  an  appreciation  of  rhytbm,  both  in  movement  and  in  music.     Tuber- 
cular  diseaae  ia  the  uaiial  termination  of  thia  type  of  casea. 

(e)  Cretinoid  casea  (sporadic  cretins)  are  perhapa,  aa  a  rule,  hardly  in  the 
atrict  aense  of  the  \vord  congenital,  for  the  8ymptom8  denoting  cretinism  do 
not  come  into  promiuence  until  after  tlie  hrst  few  montha  of  infancy.  StiU,^ 
the  arreat  of  development  of  the  thyroid  gland,  upon  which  cretiniam 
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»D  tO  de^^end,  points  to  an  ante-natal  originating  cause,  so  as  to  jii8tify 
classificatiou.  The  f\ill  development  of  the  characteristic  features  of 
cretmism  is,  however,  gradual,  and  in  the  early  atages  there  is  a 
resemblance  to  the  mongoloid  type  above  described.  Like  those 
8,  sporadic  caae«  are  brachycephalic,  but  the  cretin*8  heod  is  Hatter  nn 
the  top.  and  espanded  more  squarely  than  that  of  the  mongol,  and  the  bair 
is  8canty  as  weU  as  wir7.  The  noee  of  the  foruier  is  broad,  with  extended 
noetrils,  and  the  bridge  being  flattened,  the  space  between  the  eye8  seems 
large.  There  is  no  obliquity  of  the  palpebral  slits  as  in  the  mongol,  but  the 
lids  are  often  suffuse  and  pendulous.  The  lips  are  thick  and  coarse,  and  the 
tongue  protrudes,  appearing  too  large  for  the  mouth,  though  not  marked  by 
furrow8  like  that  of  the  mongol.  The  teeth  are  late  in  erupting,  and  decay 
ejirly ;  the  palate  is  U8ually  exp.inded.  There  is  often  a  liushed  patch  on 
the  cheeks,  and  the  skin  generally  is  harsh,  sometimes  even  ictbyotic  The 
_thyroJd  gland  is  not  to  be  felt,  but  in  the  posterior  triangles  of  the  neck 
""ittlt'  fatty  tumours  may  often  be  made  out.  The  skin  is  baggv,  apt  to 
'  into  folds  about  the  neck,  as  if  redundant;  the  abdomen  protuberant, 
not  infrequently  an  umbilical  hemiu  esists.  Tlie  long  bonee  are 
thickened  and  often  bowed,  and  in  some  caaes  there  is  spinal  curvature. 
The  hands  are  spade-shaped,  short  and  broad ;  and  these  and  the  clumsy- 
looldng  feet  are  slosv  and  inapt  in  their  proper  movements.  With  these 
physical  characteristics  a  common  mental  condition  obtaius,  which  may  be 
Bummed  up  as  one  of  slovr  reaction.     Ner\'e  currents  take  an  appreciable 

Itime  to  filter  through  the  myx(£deniatous  tissues,  \\ith  the  result  that  l>oth 
•ipprelieusion  of  ideas  and  response  are  retarded,  and  ali  action  is  of  a  sluggish 
character.  The  dawn  of  a  smile  in  a  cretinous  child  is  a  time-phenomenon 
Interesting  to  8tudy.  Puberty  rarely  asserts  itself  in  untreated  cases; 
IBdeed.  the  sporadic  cretin  remains  an  infant  for  life,  of  diminutive  size  and 
]      undeveloped  intelligence. 

(/)  Under  the  primariltf  neurotic  iype  we  include  cliildren  born  with 

|iinstable  nenious  e^ysteras,  the  result  of  a  neurotic  iuheritauce.    The  iuberited 

leurusis  may  6how  itself  in  a  variety  of  ways;   uervoua  irritability,  sleep- 

less,  night  or  day  terrors,  convulsious.  being  some  of  its  morliid  mani- 

feetations.  whil8t  want  of  power  of  attention  ana  of  contiDuity  of  thought, 

jnietimes  moral  obliquity,  are  amongst  the  mental  abnormalities  to  whioh 

gives  lise.     There  is  a  certain  sharpness  of  apprehension  and  spasuiodic 

iniokneBS  of  response  with  such  cliUdren  difTerentiating  them  ^om  the 

previously  described,  and  the  phy8ical  features  are  not  so  marked.     A 

jh  and  narrow,  sometimes  deformed,  palate  Ls  found  in  the  majority  of 

tMee  oasee ;  but  "  nerve  signs  "  are  the  essential  charaoteristios  of  the  type, 

Sttoh  M   Grontal  corrugation,  tinger  twitche8,  and  a  peculiar  attitude  of 

the  hands  when  extended,  well  described  l>y  Warner,  as  conaisting  of  a 

drooping  vrrist,  a  contracted  palm,  arched  on  the  top  and  hollow  on  the 

under  surface,  with  ihumb  bent  back,  and  each  finger  bent  back  at  knuckle- 
,1 

We  have  now  made  a  general  8urvey  of  the  most  common  tvpical  forms 

^»iDongenitol  mental  defect.     It  must  not,  however,  bo  understoud   that 

such  čase  can  be  clasaified  under  one  or  other  of  these  tyi>e8 ;  inileed, 

ibly  the  majority  of  caaea  are  of  a  mixed  character,  thougli  sometimes 

oonstituent   factors   may   be   discemed.       Ireland   lia^   invented   the 

'  gtjietous  \diocy  "  to  "comprehend  cases  whose  patholo[,'y  cannot  be 

rlr  diagnoeod  until  after  death,"  and  iustances  cases  of  inHammation 

brmin  occurring  beforo  birtU,  etc.     For  the  miscellaneous  cases  above 

*  W«n>«rj  Ntrvout  SyUn  o/ the  ChUtl,  \).  66. 
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refcrred  to  the  term  inay  be  conveiiient  to  distinguish  thoge  dating  from 
birth  from  the  foniis  of  meutal  defieiencj  8ubsequeutly  ariaiug ;  othenviae 
it  would  seem  that  the  typet4  we  have  deacribed  are  better  classified  under 
the  better  understood  turm  congenifal. 

II.  Developmental  casea  might  perhaps  be  descriljed  as  a  variety  of  the 
congenital  in  wliicli  the  sign«  of  mental  dt*Huiency  are  late  in  8howing 
themselves.  The  teiidency  is  indeed  boru  with  tlie  child,  and  will  usually 
asgert  itself  to  a  large  extent  iudepeudeuLly  of  cireuiustauces,  when  the  due 
period  of  development  has  arrived.  This  may  vary  c.ousiderably  with 
dilTerent  types ;  in  some  it  occiirs  within  a  few  week3  of  birth,  in  othera  at 
the  period  of  first  or  second  dentition,  iu  others.  agaia,  at  the  trying  epoch  of 
puberty.  The  several  ty])eH  iaay  be  arranged,  as  far  as  passible,  in  the 
order  of  manifestation  of  the  meutal  dtjfect,  as  IoUovvb  : — 

(o)  Amaurotic. 

(h)  Eclavipsic. 

(c)  Ejnleptic. 

(d)  Si/philitu.  (inherited),  "juvenilr  general  paralt/ds" 
(a)  Amaurotic  is  a  eonvenient  term  to  designate  that  variety  of  mental 

defect  (idiocy)  which  has  been  de.scritied  by  Sachs  and  oth^-r  American 
writerft,  and  by  Kingdon  and  Ripien  linsBell  in  this  coiuitrv,  under  the 
title  of  "  Infantile  cerebral  degeneration,  vvith  Hjinraetritial  changes  at  the 
raacuhi "  (7).  Commencing  in  the  early  moDths  of  infant  Ufe  by  muscular 
enfeeblemeut  aasociated  with  distinctive  oplithalmoscopic  appearancea,  it 
progresses  to  ahnost  coinplete  paraly8is,  and  terminiites  in  the  death  of  the 
patient  ahout  tbe  end  of  the  second  yeur.  Tlie  child  (generally  of  Jewi8h 
paren tage)  is  born  at  the  full  term  of  geatatiou.and  at  birth  does  not  appear 
to  difter  from  an  ordinary  healthy  child.  Some  weaknes.s  nf  back  and  neck, 
and  a  suspicion  of  imperfect  aiglit,  attract  attention  at  the  age  of  three 
montha ;  and  socn  the  chOd,  previousIy  lively,  becomea  apathetic,  drops 
objects  plac;ed  in  its  haods,  and  iinally  sees  nothing,  and  takea  little  interest 
in  its  surrouudings — souuds  aloue  arousing  it,  Muscular  atrophy  and 
general  emaciation  follow  till  deatli  closes  the  scene. 

(h)  Echimpsk  caaes  form  a  large  propurtiou  of  ali  caaes  of  mental  defect. 
About  one-third  of  the  idiotic  and  inibecile  patienta  of  the  Iloyal  Albert 
AHylum  were  said  to  have  suffered  from  convulaious  during  teething ;  but 
the  que8tion,  of  course,  arisea  !iow  far  these  were  the  efficient  cause  of  the 
mental  condition.  It  is  probable  that  in  the  majority  the  eclampsia  wa8  but 
one  of  the  signs,  thotigh  the  most  impresaive  one  of  the  innate  nervous 
instahil!ity  inherited  from  parents,  \vho,  liowever,  are  UHnally  8low  to  recognise 
an  innate  inherited  teudeucy  to  defect.  Be  thia  as  it  may,  there  is  no  doubt 
that  the  frequent  recurrence  of  fita  in  early  life  Luterfcres  with  normal 
mental  development,  and  even  when  the  child'a  general  healtb  improvea  and 
the  fita  diaappear — as  is  the  caae  Lu  the  eclampaic  aa  distinguished  from  the 
epileptic  tj^je — mental  enfeeblement.  rauging  from  mere  feeble-mindedness 
to  idiocy,  is  apt  to  supcrvene. 

(c)  EpiUptk  caaes  include  those  in  which,  in  contradistinction  to  the 
eclampaic  caaes  just  deacribed,  there  is  no  ceasation  of  conv-Tilsive  attack.s 
ufter  the  period  of  dentition.  or  in  which  epilep8y  may  have  come  on  after 
this  period,  but  at  so  enrlv  an  age  aa  to  interfere  with  the  normal  evolution 
of  the  childa  faculties.     Epilepsy  at  a  later  age  is  apt  to  produce  mental 
deterioration,  but  in  thw  čase  epileptic  dementia  (rather  thau  ameutia)  ia    ^ 
the  more  appropriate  classificatiou.     From  the  practical  point  of  view,  caa^j^H 
uf  epilepsy  occurring  during  the  educational  period  may  have  to  be  co^^l 
sidered  together,  and  in  an  inveatigation  of  350  cases  (conducted  by  the 
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writer  for  the  London  School  Board)  only  about  17  per  cent  were  found  tit 
for  the  ordinaij  school  cumcuhiui,  27"o  requiring  extra  čare  in  schools  for 
special  instruction,  whilst  40  per  cent  were  only  tit  for  epileptic  institu- 
tions,  and  15-5  per  cent  were  idiots  and  imbociles.  Aa  a  nile,  the  earlier  the 
manifestation  of  the  epilepsj  the  more  serious  the  mental  conditiou,  such 
cases  bemg  for  the  most  part  due  to  hereditarv  neurosis. 

(d)  Si/philitic  cases  figure  compamtively  rarely  ainongst  idiots  and  iju- 
beciles,  forming  no  more  thau  117  per  cent  of  the  2380  cases  investigated 
for  etiological  purposes  hy  Beauh  and  Shuttleworth,  as  judgeil  by  observed 
stigmiita  of  inherited  syphilis.  It  is  probable,  however,  that  it  really  fonns 
a  more  coiisiderable  factor,  especially  in  the  miuor  forms  of  mental  defect. 
In  well-marked  cases  the  ashy  complexion,  \vith  radiating  sciirs  around 
luouth,  and  the  ezistence,  after  second  dentition,  of  notched  Hutchinsonian 
"teeth,"or  of  teeth  of  the  peggy  "cork9cre\v"  t)*pe,  are  pathognomonic, 
especially  when  theae  evidences  co-e.\ist  witl\  traces  of  interstitial  keratitis 
and  a  svpUilitic  j>arental  liLstory.  Of  late  ye{irs  Clo\iston  and  others  have 
drawn  atteution  to  a  class  uf  degenerating  cases,  under  the  designation  of 
juvenile  general  parahjsia,  which,  according  to  the  exi)erienco  of  the  present 
writer,  seem  U\  I«  essentially  of  this  tyi)e,  and  \vhicli  \vere  loug  ago  descril)ed 
by  Mendel, 'Tudson  Bury,  and  others  as  cases  of  syphilitic  dcmentia  occur- 
ring  in  children.  As  a  rule  the  symptoms  of  mental  deticiency  do  not 
manifest  themselves  till  the  ouset  of  pul>erty,  up  to  which  the  iutelli- 
gence  has  beeu  up  to  the  average :  progressive  deterioratiou  theu  sets  in, 
the  knowledge  previou8ly  acquired  being  gradually  lost,  dementia  and 
paresis  tinally  leading  to  a  fatiil  tennination. 

III,  AcciDENTAL  (or  AC^UlitEi))  cascs  Include  those  cases  of  mental 
deHciency  which  cannot  be  traced  to  causes  in  operation  prior  to  birth,  but 
ure  reasonably  attributed  to  accideut,  disease,  mental  shock,  or  it  may  be 
merely  mal-nutritiou,  during  the  jierioil  of  cliildhooti.  Tliey  inay  l>e  divided 
into  the  following  groui)« : — 

(ff)  Traumatic. 

(b)  Post-febrih  (or  intiammat()ry). 

(f)  S(-ferotU'. 

(a)  Traumatu'  caH«'S  coinprise  those  in  wliich  montal  di:fe<'-t  lias  result^d 
from  iujury  or  violonce  of  such  a  character  aa  to  interfere  \vith  the  noriiial 
cerebral  developuieiit.  The  earlicst  to  Ijo  nanied  is  tlie  intercstiug  i-hiss  of 
birth  palsies  (ceriibral  diplegia)  due  to  intra-trunial  injury  at  the  tinu';  of 
liirth.  \Vhil.st  iustrumental  dcliYfry  luia  l>oeii  Iilaiiieil  by  ctTtain  vvriters 
(Winkler,  Bollaau,  aml  otluTs)  for  tliis  result,  it  is  probable  tliat  protracted 
pressure  in  an  unasaistrtl,  uiichilv-prolniijftnl  labimr  is  u  luuch  more  poteut 
factor  in  the.  t-ausjition  of  mcniiigeal  ha-nu^rrhagi'  aud  mental  dcfj-ct;  in 
fact,  in  tlic  etiological  statisties  gatliered  I)y  Dr.  IJeach  and  tlu;  i>reaeut 
writer,  ])rotracted  laboiir  figures  mori;  thau  four  timcs  as  ofttui  as  foivops 
delivery  as  a  probable  eause  of  mental  defiK-t.  Meuingeal  luemorrhages 
thuH  caused  8iKX'ially  allect  the  l{i>landic  an^«,  but  the  resulting  sclerosea 
may  extend  and  involve  not  ouly  the  musc-ular,  but  the  mental  po\vers. 
Common  clianiciteristics  of  tliese;  cast;«  are  rigidity  aud  spastic  coutnu;tures 
of  the  limba,  obvious  even  at  an  early  ag«?,  but  iMicomiuj,'  m<»rc  emburrassing 
as  tirne  goes  on.  The  i)o\verof  speeeh  aa  well  aa  of  \valkin;,'  is  inturfered 
with,  anci  whatever  mental  intolli;;enee  exists  ia  masked  by  theae.  ])hyHical 
dcfects. 

{h)  Under  the  heading  posf-jV.hrile  or  inJltDniiintori/  \\o.  UH-.hula  cases 
resulting  from  varioua  forma  of  mcniugeal  or  cerel)ral  intlammation  ariain^' 
either  in  the  course  of  acute  infcctious  disease  or  otlier\vise  produced.     X o1 
VOL.  VIII  .". 
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a  few  casea  of  mental  deficieucj  ure  attributed  to  the  coD8equence  of  attacks 
in  early  life  of  small-pox,  tjplioitl  fever,  scarlatinaj  aud  vvhooping-cough,  and 
when  so  caused  the  developmeut  of  tlie  (.-onvolutionB  seenis  to  have  been 
checked  by  thickened  membraues  aud  ohauges  in  the  coats  of  Idood-vessels 
interfeiiug  with  nuti'ition ;  or  it  uiay  be,  as  in  severe  cases  of  whooping-cough, 
from  ha'morrhagic  extravasatious.  Morbid  liypertropliy  of  tlie  bnfin,  lirst 
describcd  by  VLrchovv  in  1856,  characterised  by  a  large  piled-up  cranium, 
with  increaaed  cireumfureuce  above  tlie  level  of  the  8upen.iliary  ridges,  is 
assoeiated  \vitb  iDHumuiatory  changes,  but  necds  to  be  ciirefully  distinguiahed 
firom  hjdrocephahis. 

(c)  Sderidic  casea  iuciude  a  cousiderable  nuuiber  of  casea  of  mental 
defect  iži  which  cerebi-al  deifeuenitiou  is  either  the  terminal  condition  of 
inflammatory  processea  (thus  connected  with  class  i),  or  arises  as  a  separate 
morbid  procesa  described  by  Bourneville,  under  two  principal  fonns  (1) 
atropkic,  and  (2)  tubcrovs.  Tho  affcction  usually  begius  in  early  infaucy, 
but  ia  sometimea  deferred  to  the  second  year.  Tlie  frontal  and  occipiUl 
lobes  are  Bpecially  atfected  by  the  aclerosis.  Repeated  aposms  occtir,  ofteo 
lot-alised  to  particular  groups  of  muscles,  and  some  losa  of  power  follow8, 
amounting  occa9ionany  to  hemiplegja.  The  child  is  duU,  inattentive,  and 
helpless ;  the  mental  torpor  is  U8ually  pvogressive,  thougli  it  may  be  inter- 
rupted  by  brigfiter  intervals. 


ANATOMO-rATIJOLOOr 

I.  CoNOENiTAL  Cases. — (fl)  Mkrocej^halus. — The  cranial  peculiaritiea 
of  thifl  type  have  been  already  deat^ribed.  Here  we  may  atate  that 
premature  Bynost08ij3  of  the  sutures  of  the  skuU  is  in  our  experience 
rare  in  this  variety,  ao  that  the  operative  measurea  tbunded  on  thia 
hjpothesia  jire  illogical.  The  comniou  characteriatic  of  the  microcephalic 
brain  is  posterior  sliorteiiiug  of  the  eerebral  heniispherea,  the  cerebellum 
beiug  thua  left  uncovered  to  a  gr^iter  or  less  extent.  Ali  i)arts  of  the  brain 
are  ou  a  amall  aciile,  but  it  ia  the  occipital  lobe  vvhicli  is  least  developed, 
pointing  to  furiuative  pi^ooesaes  being  arreated  probably  between  the  third 
and  foiirth  month.H  of  gestation.  The  anterior  lobes  aro  imjjerfectlj 
developed,  but  yet  more  advauced  thau  the  posterior.  IIi9tologically  the 
brain  cella  are  simple  in  formation,  louuded  nr  oval,  \vith  but  few  and 
stunted  processes. 

(6)  Porenctpfialus. — In  this  condition  tluid  takes  the  plače  of  brain 
substance,  a  cavity  being  found  U8iially  on  the  surface  of  the  cerebral 
hemisphere  estending  to  the  lateral  venirifles.  The  cavity  may  communi- 
cate  with  the  amchnoid  mic,  or  be  sepai-ated  from  it  by  the  visceral  arachnoid. 
The  defect  is  u8uaUy  cuDgeuital.  but  may  be  duc  to  atrophy  after  cii\;imi- 
scribed  intlammation. 

(c)  Hydrocephcdvs  may  Ije  divided  for  pathological  purposea  in  to  two 
niain  claasea : — 

1.  Pr'Lviary,  including  idiopathic  casoa. 

2.  Secoiidari/,  thoac  secondary  to  meningo-eucephalitis,  or  to  tumoura. 
In  the  iirst  claas  of  cases  there  are  two  varieties,  congenital  and  acquired, 

and  according  to  Meynert,  they  may  be  distinguished  by  the  lact  that  in 
the  former  the  lateral  ventricles  are  extended  in  their  long  diameter,  in  the 
latter  tran3versely.  In  both  varietiea  there  ia  an  escessive  accumulation  of 
fluid,  and  in  a  caae  of  profouud  idiocy  recorded  by  Fletcher  Beach,  as  muoh 
as  37  ounces  \va8  found.  Considerable  amount  of  fluid  may  co-ezist  vvith 
only  moderately  impaired  intelligence,  as  in  a  oase  reported  by  Shuttle- 
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worth  of  a  girl  of  eleven  ouly  alightlj  imbecile,  who  conversetl  rationallj 
till  within  an  hour  of  her  death,  when  it  wa8  found  that  her  large  globular 
skuU  coutained  20  ounces  of  tluid  to  36  of  cerebral  matter.  A  chronic 
intra-ventricular  meningitis  (congested  ependjTna)  is  presumed  to  be  the 
aource  pf  the  effusion  ;  but  besides  hjperaecretion  there  inay  be  blocking  of 
"jramina  and  lack  of  normal  absorption  in  the  exterior  aerous  cavity.  In 
Ltretue  ciaee  the  septum  b€tween  the  veutrioles  may  disappear,  and  the 
ibral  envelope  become  thinned  in  a  marked  degree.  In  secondarj 
rdrocephaloa  tliere  is  obliteration  of  the  foramina  of  Monro,  Majendie^  or 
[iezerjewski,  ur  obstruction  of  the  veins  of  Galen,  by  the  presaure  of 
imoiirs  or  meningitis. 

(rf)    The  characterifltic  pathological   features  of  mongoloid  idiocy,  in 

Iditiou  to  the  phjsical  features  alTeady  alluded  to.  aro  a  brain  short  in 

itpro-posterior  measurement,  the  occipital  lobe  being  often  imperfectly 

!,  coar8ely  convohited,  and   with    few    8econdary   convolutiona 

li  remarks  of  five  mongoloid  brains  esamined  by  him  that  they 

rere  ali  of   fair   size   for  imbecile   brains,  the  pons  and  medulla  alone 

sing   very   small,  indeed    only   about    half   the    usiial    relative   weight. 

irchibald  Garrod  and  John  Thomson   have  noticed  the  frequency  with 

rhich  cardiac  imperfectioiis  are  found  in  yonng  mongoloid  idiota  ;  and  the 

Itlcr  has  recorded  a  three-year-old  čase  in  vvhich  he  found  incompetcnce 

the  tricuspid  valvo.  probably  due  to  intra-uterine  endocarditis.     Theae 

have  as  a  rale  poor  stamina,  and  are  apt  to  succumb  to  tubercular 

rly  in  life. 

{i)  Sporadir.  cretinism  has  a  literature  of  its  own,  and  for  ite  pathology 

we  refer  the  reader  to  the  article,  "  Cretimam,"  voL  iL 

(/)  /'  '  Neurotic  Cases. — The  pathological  features  of  this  class 

▼ttiT  oon-  , ,   but   Clouston   lavs   much   stress  upon  the  prevalence 

the  pointed  GotJiic-arched  nrurotic  palate,  aa  associated  with  neurotic 
kthesis  in  oontradistinction  to  the  deformed  palates  which  obtain  in  the 
ther  forras  of  idiricy  and  iinbecility.  Eugene  TaU)ot  of  Chicago  has 
rk«d  the  comi>arative  prej»ouderance  of  V-shaped  palates  amongst 
r-oLuiS  defective  cliildren — U8ually  of  the  neurotic  type — in  an  ex- 
ition  of  these  and  of  children  in  puhlic  idiot  asylumi<.  It  is  in  this 
^ehn  that  a  typicul  »i8ymmetr)'  of  cerebral  hemispheres,  both  as  regards  bulk 
)d  aa  resanis  g}'nil  development>  have  been  noted  by  Spitzka,  Mills,  and 
9,  anu  in  ono  čase,  which  fell  uuder  the  notice  of  the  present  writer, 
and  slender  convolutiona  {mufo(jyric),  more  or  leas  curling,  were  found 
exi«t  uwrkedly  in  the  frontal  region  of  the  left  hemisphere.  But  it  is 
pfobably  in  the  nerve  cells  themsclves.  rather  than  in  the  arrangement  of 
OOOVolutions,  that  the  cssential  abnormalities  reside ;  and  structunti 
IMColiarities  akin  to  thoee  desf^rilxxi  by  Bevan  Lewi3  in  the  epileptic  braiii, 
•nob  as  inflated  sjiheroidal  cells,  with  deficiency  of  protoplasmic  procesaes, 
VMf  be  looked  for  in  these  cases  of  nervous  instabilitv. 

II.  Devilopmestal  Okoup.  —  (rt)  Amaurotic  ČiiAes.  —  lii  these  the 
cmcinrifil  change  is  one  nf  dogfnenition  of  the  pyramidal  cells  of  thi> 
oortex,  moet  marked  in  the  couvoliitions  other  than  the  su]terior  fronUil 
and  middlo  tem]>oro-8phenoidal.  Tbt^re  is  considerable  optic  atrophv,  and 
,(ha  retina  at  tlie  yollow  spot  is  slightly  detached  from  the  choroid. 

^)  In  eflampsic  cascs  the  pathological  lesions  U8ually  met  with  are, 
'  '  prodiicts  and  thickened  adherent  membranes  inter- 

ni itritioTi  of  the  convolutiona. 

(r)  In  ry  Snil  chunges  ooosist,  acoording  to  Bevan 

[>ewis.  of  hi  !oyliji   fibr«  cells,  diffuse  or  focal,  witb 
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graduallj  advancing  destruction  of  tlie  nerve  cells.  "  Cella  from  the  brains 
of  epileptic  imbeciles  of  adiilt  age  (t^ventj-  and  over)often  ahow  in  consider- 
able  areas  a  develojjinent  of  neurons  or  nerve  ceUs  not  greater  than  that  of 
a  healthy  child  betvvoen  the  ages  of  three  and  five."  Vacuolation  of  the 
cortical  cell-nuclei  had  also  been  observed  by  this  authoritj  and  by 
Andriezen.  Echeverria  sums  up  the  morbid  conditions  as  consisting  of 
ditoinution  of  the  cortical  substance  and  of  the  nervous  elementa,  with 
exuberant  genesia  of  connective  tissue  tmdergoing  retrograde  meta- 
morpbosis. 

{d)  Si/})hililu  cases  terminiiting  in  jiiveuile  dementia  and  paresis — 
ihe  J  uren  i  U  ifencral  pamhjsiH  of  Cloiiston  and  other  \vriter8  —  present 
characteristic  atrophic  clianges  in  the  convolutions,  most  marked  in  the 
frontal  and  central  portions  of  the  brain.  In  a  čase  reported  by  the 
present  v-riter  in  the  American.  Journal  of  Insanity  for  1888,  the  brain 
Aveighed  only  44  oz.,  the  frontal  eonvolutiona  vvere  exceedingly  small, 
and  there  were  sigus  of  endoarteritis.  Recently  Mott  has  etudied  the 
pathology  of  30  cases  of  juvenile  general  paraly9i8,  and  in  80  per  cent 
there  were  undoubted  signe  or  hi8tory  of  congenital  8yphili8,  and  in  the 
reinaining  20  per  cent  it  eould  not  be  oxcluded.  Degonerative  change« 
in  the  uerve  celi  due  to  inherent  dofects  in  the  genuinal  plasm  of  the 
patenta  are  asfligneil  by  him  as  the  origin  of  the  niental  8yinptoui3. 

ur.  Paaaing  to  ACCIDENTAI,  or  actjuired  cases  \ve  lirst  consider  the 
pathology  of — 

(")  Trnutnatk  cases,  the  most  iuteresting  gronp  of  \vhich  is  that  of 
birth-palsies.  The  most  common  cause  ie  (according  to  Freud,  M'Nutt,  and 
others)  meningeal  hfpinorrhage  spreading  to  the  great  longitudinal  fissure, 
and  pressing  npon  the  iippcr  edges  of  botb  boniisphei-es,  leading  to  atrophic 
cortical  changes.  Dependiug  on  Lheir  extent,  spaatie  rigidity,  paraplegia, 
or  cerebral  diplegia  are  produced.  In  caees  resulting  from  falls  on  the 
head,  concussion,  compressiou,  and  meuiugeal  haMiiorrhage  may  be  combined 
as  primary  causes  vvith  degenerative  8econdary  clianges.  Collier,  ho\vever, 
in  a  recent  paper  in  Brain  '  has  maintained  that  the  initial  degeneration  of 
the  pyramidal  cells  of  the  cortex  is  the  essentiiil  lesion  in  infantile  cerebral 
pul.sies,  contendiug  that  the  iniportancc  of  birth,  injurie.s,  and  meningeal 
iueinovrhage,  as  causal  Ifictons  in  the  production  of  diplegia,  has  been  over- 
cstimated.  Hh  judiciouHlv  remarks  that  "  evevy  degree  of  mental  impair- 
meut  is  met  \viLb  in  llicso  casea  fr<tni  ylight  mental  dnlnesa  to  complete 
amenlia,"  the  degree  of  mental  defect  not  alway8  corresponding  to  the 
severi ty  and  rigidity  of  the  paralysi8,  and  dcpending  upon  the  greater  or 
less  rtHbctitiu  of  the  pnefroiitul  loliea. 

{b)  Post-fchrUe.m'Ivffnmm(>for;i(*n^cs. —  In  tbese cases  are  fouud  thickenetl 
membranca  and  inflamiiiatnry  products  pr&Hsing  upon  the  convolutions,  and 
80  checking  thcir  develnpnieiit,  or  interfering  •vvith  the  nutrition  of  the 
nerve  cells.  Sometimes  also  there  is  thic.keiung  of  the  cranium  with 
prematui-e  oBsification  of  the  siitures.  Culcrre  and  Rernadini  have  observed 
increase  in  neuroglia,  fatty  and  pigmentarv  degeneration  of  nerve  cells,  and 
atrophy  of  tlieir  proce.sses,  \viili  dimirmtion  in  nuinber  of  gangliou  and 
pyramidal  cells. 

In  hypcrtT(>phir  casrs  of  idiocy  RokitanRky  and  others  have  held  the 
view  that  increiise  of  neiiroglia,  witii  fattv  and  pigmentary  degeneration  of 
the  nen'e  cells  and  atrophv  of  their  pnx'esse8,  are  the  characteristic  lesiona 
— at  any  rate  of  the  later  stages  of  the  disettae.  The  brain  is  heaN^.  Dr. 
Beach  has  recorded  a  ease  in  vvlilcli  it  vveighed  62  oz. 

'  Brain,  vol.  xxii.  j>.  373.  otc. 
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Amongst  the  mieroseopieal  changes  foond  in  the  biains  of  idiota  manj 
have  incidentallj  been  mentioned  onder  the  different  t7pe&  We  m&j, 
howeTer,  sum  up  the  abnonnalities  bj  sajing  that  the  brain  cells  are 
usuallj  rounded  or  pear-shaped  and  deficient  in  processes.  Often  the 
nucleus  bas  retracted  protoplasm  about  it  with  granular  matter  extemall7. 
Hanunarberg,  whoee  histological  reseaiches  upon  the  brains  of  mentally 
defective  chudren  are  the  most  complete  series  we  possess,  demonstrates 
that  there  is  a  definite  relation  beween  the  number  of  the  pjramidal  and 
spindle  cella  and  the  degree  of  intelligence.  "VVith  low-grade  idiota  these 
cells  are  few  and  far  between,  and  the^  increase  graduallj  as  intelligence 
increases,  being  however  stili  abnormallj  acarce  as  compared  with  the 
normal,  eren  in  cases  of  slighter  mental  deficiencj,  known  (in  this  country) 
as  "  feeble-mindedness." 

DiAGNOSis  AND  Pbognosis. — The  diagnoetic  signs  of  the  several  tjpes  of 
idioc7  have  been  set  forth  to  a  considerable  extent  in  the  classification.  But 
the  practical  question  as  to  the  ezistence  of  mental  deficiencj  in  a  given 
čase,  especiallj  when  marked  tjpical  features  are  not  present,  is  one  which 
needs  more  detailed  consideration.  Comparativelj  seldom  ^ill  a  mother 
admit  mental  defect  in  her  ofi&pring  until  absolutelj  driven  to  do  so :  the 
child  is  said  to  suffer  from  some  sensorial  defect,  and  is  often  taken  the 
round  of  eje,  ear,  and  throat  specialists  before  being  submitted  to  the 
jttdgment  of  the  ezpert  in  p8edo-peychiatry.  It  is  desirable  on  manj 
grounds  that  an  earlj  diagnosis  of  infantile  mental  infirmitj  shoold  be 
made,  and  the  follovring  hints  maj  be  of  use  to  the  general  practitioner : — 

Cranial  abnormalities,  which  in  marked  cases  maj  be  earlj  observed, 
e.g.  in  microcephalic  and  hjdrocephalic  cases,  are  distinctlj  diagnoetic. 
Taking  a  child  at  the  age  of  nine  months,  it  maj  be  said  that  a  circum- 
ferential  head  measurement  much  under  17  inches,  or  much  over  19 
inches,  is  indicative  of  probable  abnormaUtj.  The  brachjcephaUc  head 
of  the  Mongol  tvpe,  the  expandecl  flattened-out  cranial  vault,  with  de- 
pressed  and  open  fontanelles,  of  the  cretio,  and  the  asjmmetrical  skull  of 
the  paralytic  tvpe,  are  ali  suggeative.  The  ricketj  form  of  head,  with 
frontal  and  occipital  bosses,  is  frer|uently  seen  (in  large  towns  at  any  rate) 
a&Hociated  vrith  the  less-marked  forms  of  mental  defect.  "  The  persistence 
of  the  medio-frontal  suture,  or  the  eiistence  of  a  medio-frontal  ridge 
towards  which  a  narrow  forehead  tapers,  maj  be  accepted  as  signs  of 
impcrfect  development  of  the  frontal  lobe.«,"  a  condition  often  seen  in 
defectives  of  the  "  primarj  neurotic  "  tjpe. 

Certain  abnormalities  of  phijsical  formntion  and  derrlopnunt — ("stigmata 
of  d^neration,"  as  some  have  called  them) — siich  as  hare-lip,  fissiired,  con- 
tracted,  or  deformed  palates,  facial  asjmmetrj,  macroglossus,  abnormallj 
implanted  ears  with  absence  of  lobule,  epicanthic  folds  extending  across 
the  curuncle,  coloboma  iridis,  defects  of  ocular  media,  noše  depressed  or  in- 
dented  at  bridge,  poljdactilism,  cardiac  imperfections  with  cjanosis, — aH 
these  will  be  suggestive  to  the  practitioner  of  abnormalitj  (which  maj  be 
mental  as  well  as  phjsical),  especiallv  when  several  of  these  stigmata  co- 
exist.  l^Iuch  importance  has  been  attributed  bj  some  to  a  high  and  narrow 
palate  as  a  sign  of  congenital  mental  defect,  but  this  alone  is  not  conclusive, 
as  it  is  foiind  in  manj  talented,  though  neurotic  persons. 

But  after  ali  it  is  l»v  ahn»rmaHty  of  rtfrrnug  artinv,  in  conjunction  with 
the  consideration  of  the  phjsical  defects  just  nfimed,  that  the  diagnosis  of 
mental  abnormalitj  is  best  made.  The  l>abj  who  lies  listless  and  apathetic 
at  a  jear  old,  and  does  not  attempt  to  use  its  legs,  or  to  make  the  usiial 
infantile  sounds,  is  doubtless  mentallj  deficient ;  but  there  maj  be,  on  the 
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other  hand,  exce8aive  nervoiis  irritabilitj  and  irregular  movement,  perhapa 
spasmodic  twitchiriga  of  certain  groups  of  muscles,  or  a  general  tremor.  In 
the  iKimljtic  tjpe  of  caaes  uy8tagmu8  is  often  preseut.  Broadlj''  speaking, 
the  non-paralytic  child  who  does  not  attempt  to  talk  or  to  walk  at  the 
usual  period  muy  be  suspected  of  some  degree  of  niental  deticiencj. 

Then  again  defects  in  jiutniion,  especiallj  if  these  defecta  persist  in 
spite  of  appropriate  feediug,  ure  often  sjmptomatic  of  constitiitional  defect 
aasociated  with  atrophic  brain  conditions,  \vhi(jh  iuipede  the  due  evolufcion 
of  intelligence.  IVarner  bas  recorded  an  exces8ive  ratio  of  mal-nutrition 
observed  in  tbo  children  of  poor-law  scbools  as  conipared  with  children  in 
ordiaary  elenient;iry  suhools,  ia  spite  of  the  good  dietaries  of  the  fonner,  and 
this  is  ooincident  \vith  about  double  the  proportion  of  feeble-minded  in  the 
former  as  compared  with  tlio  latter. 

As  haa  beeu  \vell  reuiarked  by  Jolin  Thomson,^  "  Many  of  the  mentally 
defective  infanta  we  meet  with  preseut  none  of  the  grosser  phy8ical  defects 
(above  named) ;  in  these  we  uiay  have  to  fouud  oiir  diagnosis  entirely  on 
the  degree  of  delay  in  tlie  development  of  the  bodily  and  mental  powerB 
presenfc,  taken  along  with  smrrounding  circuniatances,  Thus  we  muat  think 
of  mental  deficienuy  if  a  child  ia  very  long  of  learning  to  hold  up  his  head, 
to  sit,  to  use  hia  hands,  to  stand,  and  to  walk,  and  especiallj  if  he  does  not 
8how  the  natural  desire  of  the  healthy  irifaut  to  exercise  ali  hia  developing 
motor  faculties.  Or,  agaiu,  if  he  i.s  l>ack\vard  in  nntit-.ing  objecta,  and  in 
responding  to  the  smile  and  voice  of  his  mother  and  nurse,  itud,  at  a  later 
stage,  backward  in  speaking."  Due  allowance  muat,  of  course,  be  made  for 
merely  temporary  backwardne88  reaulting  from  iufantile  illnessas  attended 
by  debility. 

As  regards  prognosis  the  typical  groups  are  signitic^nt.  Thus  in  micro- 
cephalio  casea  the  degree  of  iuiprovenuait  possible  varies  very  much  with  the 
size  of  the  head.  Little  c^m  l.ie  e^pet^ted  wheu  the  ciit:umference  is  less 
than  17  inohes;  but  vvhen  it  is  IH  or  19  iuches  the  po\vera  of  observation 
may  be  traineil,  and  nianual  occupatious  may  be  acqiured  of  practical  use 
in  after  life.  \Vith  hydrocephalie  cases  some  educational  progress  may  be 
looked  for  vvhen  ali  acutc  syuiptom9  have  subaided ;  and  the  present  writer 
is  fw:quaiuted  with  cases  of  this  type  in  \vhich  very  satisfactory  resulta  have 
heen  obtained  Iiy  training.  In  poreneephalic  cases  improvcment  ia  very 
much  dependent  on  the  extent  of  tlie  lesion  ;  but  in  some  cases  much  ameliora- 
tion  bas  foUovred  training  of  the  uninjurcd  heniisphere  of  the  bruin.  In 
mongoloid  CAses  there  are  various  gnulea,  liut  there  is  some  degree  of  imita- 
tivc  po\ver  in  a!l,  and  this  uiay  be  utilised  in  the  highcr  class  for  tea^hing 
simple  mechanicul  pursuits.  Tlie  teudency  to  tubercukr  disease  developing 
about  the  period  of  puberty  is.  however,  a  dravvback  to  be  kept  in  mind. 
Cretinoid  cases  treated  with  thyToid  develop  wonderfully  l>otb  phy8ically 
and  raentally,  and  from  being  little  more  than  inert  masses,  become  at 
length  suitable  cases  for  ordiuary  scliool  instruction.  rrimarily  neurotic 
cjises  rerjuire  great  čare  in  britigiug  up  and  ediicating,  and  they  are  liable 
to  develop  chorea  and  other  nervous  affectious,  and  later  may  fall  the 
vietims  of  adolescent  iusiinity.  The  prognosis  of  aH  the  developmental 
tyi»es  is  unfavoiirablo,  though  exueptions  may  perhaps  be  made  in  the  cases 
of  eclampsic  and  epileptic  children  ceasing  to  sutfer  from  fits.  Amaurotic 
cases  al\vays  die  about  the  end  of  the  second  year ;  and  8yiihilitic  cases 
as  a  rule  degenerate  after  pubertj,  itnd,  after  two  or  Ihiee  year8  of  increas- 
ing  dementia  und  paraly8is,  perish  miserably.     Traumiiitic  cases  attended 

'  "  Ou  the  Diagnosis  of  certain  Forms  ol    Imbocility  in  Infsncy,"  Secttiak  Medical  and 
Surgical  Journal,  Mnrc.h  1898,  |>,  204. 
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ith  some  degree  of  paraljsis  ofteu  improve  mentallj  much  more  than 
voiild  be  expected  frora  their  ungainlj  plijsical  featiires,  especialljr  in  the 
slighter  cases  of  birth  palaj.  attaining  under  proper  drill  and  luanual  train- 

g  even  some  amount  of  dexteritj'.      As  a  riile  inflamraatory  cases  are 

itisfactory,  the  developmont  of  brain  being  limited  by  toughened  mem- 

and  inrtatimiatorj  products ;  aud  the  prognosis  of  eclerotic  cases  ie 

variablj  bad. 
Treatment  AMD  TuAlNiN«!. — A  few  words  ou  the  subject  must  Buffice 
here :  those  interested  in  the  subject,  whicli  is  neeessiirily  a  specialtj,  being 
(as  Bourneville  calls  it)  'tnedico-pedagogic,  are  referred  to  the  work3  of 
Segiiin,  Ireland,  and  Shuttleworth.  Brieflj  described,  the  sjsteui  may  be 
stated  to  be  a  coml>inatiou  of  liygienic  and  appropriate  medical  treatment 
with  8pecially  adapted  physical,  manual.  and  eduL-atiouul  exercise8.  The 
trainiug  of  a  mentallv  deticient  cliild  cauuttt  be  coinmeiiced  too  soon  ;  aud 
the  misfortuno  is  that  tlie  uiother,  the  uatunil  gnardian  of  tlie  chihl,  is  by 
reaaon  of  a  commou  ueuropathit;  lieriUige,  ofter>  t!ie  very  wor8t  persou  to 

Ecommence  it.  Sdguiu  has  wel]  laid  do\vu  the  principles  on  wliieh  to  pro- 
ceed  in  the  follovring  paragraph  : — "  As  soon  jis  any  fuuctiou  is  set  down  aa 
deficieut  at  its  due  tiiue  of  development,  the  cause  uiust  be  sought  and 
combated;  if  external,  removed;  if  seated  in  the  nervous  apparatus, 
counteracted  by  the  earliest  course  of  training  and  l«ygienic  measures.  The 
arm  of  the  mother  becomes  a  8\ving  or  a  supportur ;  her  hand,  a  monitor  or 
a  comprtfssor  ;  her  eye,  a  stimulator  or  a  director  of  the  distracted  look ;  the 
cradle  is  converted  into  a  class-room  or  gymnasium,"  To  descend  to  detail, 
the  first  matter  requiriug  the  maternaJ  attention  is  tlie  cultivation  of 
cleauly  habits.  and  mudi  uiay  be  dont«  by  methodical  attention ;  the  aecond 
ifl  tho  training  to  dcliuite  eflbrt  ol'  the  motor  apparatus,  e.(j.  by  getting  the 
child  to  hold  on  with  bis  hands  aud  to  eiercise  his  legs ;  the  third  is  to 
cultivate  the  rudinieutary  powers  of  speech.  By  slow  degrees  the  child 
may  be  tunght  to  undress  and  to  ilress,  to  feed  himself,  und  to  Nvash  and  be 
pers«>nally  neat.  This  inueh  atttunud,  eoim^s  the  role  of  the  trained  teacher 
ttcting  under  medical  directiou,  who  \vill  uot+!  and  cultivate  the  child'« 
oapacititis,  and  know  how  to  exerci8e  itn  intapacities;  and  if  the  "3  R'a" 
are  unattainable  (as  in  mauy  cases  they  \vill  boj  apply  such  manual  tniining 
aa  will  not  ouly  help  the  brain  development,  but  \vill  uho  lit  the  pupil  as  far 
aa  posaible  for  some  eniployment — it  may  be  but  a  huuible  one  —  in  the 
practical  business  of  life. 

For  the  most  pronounced  ctises  of  nieutal  defect,  those  generally  recog- 
oisod  as  idiots  and  imbeciles,  there  is  no  doubt  that  training  in  an  iustitu- 
tiou.  where  a  stati'  of  skilled  uurses  as  \vell  aa  of  teachers  is  available,  is  the 
bc»t  courae,  inasmuch  as  attempts  at  education  of  single  cases  at  home  are 
UMuaIly  onpracticable,  or  if  practicable,  ineflective.  Under  proper  con- 
dition«  of  cLissificatiou,  indeed,  the  aggregation  of  such  children  into  amall 
groups  for  t*!achiug  purpoaes  is  of  distinct  advantage,  as  the  "  8ympathy  of 
ibers"  helps  lxith  teachers  and  taught.  The  resources  of  an  institution 
fumiflh  fficilitiea,  not  to  be  obtained  cl8ewhcre,  for  the  neceB8ary  manual 
atid  industrial  training.  The  more  nearly  the  domcatic  anungomonts  can 
appToxiniate  to  those  of  fuimly  life  the  better  for  tlie  children.  and  small 
groups  in  cottage  homes  are  to  be  preferred  to  larger  aggregations  in  the 
vrards  of  an  a8ylum.  Employment  in  the  open  air,  in  simple  garden  or 
fann  work,  is  of  great  value,  so  that  training  institutions  should  alway8  be 
in  thf  ronutry  aud  on  sites  that  are  high  and  dry.  With  regard  to 
children  vvhose  meutal  deficiency  is  less  marked — those  known  as  merely 
"  feeble-miuded  " — special  instructiou  in  small  day  classes  has  of  late  year8 
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been  organised  for  Buch  by  severni  of  the  Bchool  boards,  and  under  the 
Elementaiy  Education  (Defective  umi  Epileptic  Children)  Act  of  1899  a 
special  grant  in  aid  is  now  allo\vetl  hy  the  (Engiish)  Board  of  Education. 
To  secure  thia  grant  the  law  reK^uirea  thal  each  child  Rhould  Ibe  certilied  in 
a  prescribed  fonn  by  a  recognised  luedical  officer,  to  the  eObct  that  "  not 
being  imbecile.  und  not  being  merely  duU  and  backvvard,  he  ia  by  reason 
of  men  tal  (or  physical)  defect  incapable  of  receiving  proper  benelit  from 
instruction  in  an  ordinary  public  elementary  atbool,  but  ia  not  incapable, 
by  reason  of  such  defect,  of  receiving  l>euolit  froui  instruction  in  a  certilied 
special  clasa  or  school." 

LITERATURE.— 1.  Ireland.  MetUcil  AfftdiioM  of  Children,  p.  89.-2.  Describod 
Dr.  CuNKiNouAM  ttuJ  Telkoe&Smitu  iu  Scicnl.  Tram.  Jioif.  Lutlin  Soc.  1896. — 3.  Tra 
liay.  M(d.  and  Chir.  .s'.>c.  1841. — 4.  Sui-TTLEW0UTH.  MfiUallp  dcficiaU  Children.  2nd 
p.  62. — f).  F.  Waknkii.  The  Xerv(ntjt  Sijstcmi'/ the  Chilff,  p,  'i5. — 6.  ^V,  Ijiklanh.  Me 
AffeetioM  o/  Children,  p.  42. — 7.  Seo  papcr.  Med.  Chir.  Trant,  vol.  lxxs.— 8.  T.  8. 
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1868-6»,  S.  308.— 10.  JriiRON  BrBV.  £mt7i,  Sept.  1883.— 11.  SHriTLEVvoKTH.  Anuricnn 
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Mesenteric  Glands  (««  «/w  Teritoneum). 

• 

^[fsenteric  Glatids. — Theso  glands  lie  between  the  layer8  of  the  mesen tery 
itud  roiind  the  truuk  nf  the  stiperior  mesenteric  artery  ;  theyreceive  lacteals 
from  the  aiitall  intestines  and  colou  as  iiir  a.s  the  sigiuoid  fleiure,  and  theii' 
elfereut  vessels  join  thoae  of  the  ca-liac  ghuHls  tn  form  an  inteatinal 
lymphatic  truuk  opening  into  the  thoracic  duct.  The  cceliac  glands 
surround  the  cieliac  asis  and  the  aorta  above  the  superior  mesenteric  artery, 
and  are  coucerued  vvith  the  functions  nf  the  stomach,  iipper  part  of  the 
duodeuum,  etc.  (se*'  "  Lymphatic  System,  Pathology  of,"  voL  vii.). 

It  caunot  be  too  Htrougly  emphasised  that  a  diseaaed  state  of  these 
glands  represents  a  vittil  reaction  of  the  gland  to  a  Bpccitic  iustant  rather 
than  a  disease  of  tlie  glaud  in  the  ordiuary  senae  of  that  term.  Ilonce  the 
importance  of  a  knovvledge  of  the  structure  and  fuuctiuus  of  lymph  glands 
already  given  in  a  previous  volume,  \vhere  the  autlior  haa  tdearly  iudicated 
the  manner  in  which  tliat  function  is  altered  by  the  access  of  various 
pathogenic  agents.  Of  these  by  far  the  most  important  is  the  tubercle« 
bacilluB.  Tuberculosis  of  the  mesenteric  glantls,  or,  as  it  is  sometimes 
designated,  tabes  mesenterea,  is  of  fretjuent  occiurence  e8pecially  in  children. 
When  present  in  older  subjects  it  is  U8ually  accompauied  by  involvement  of 
the  peritonenm,  but  in  children  it  is  quite  common  to  find  pronounced 
diseaae  in  the  glands  with  little  or  no  aJfection  of  the  peritoneam,  and  no 
apparent  lesion  in  the  inte.stinal  mucous  membrane.  There  is  no  doubt 
that  the  tubercle  bacilli  frequently  find  their  way  to  the  mesenteric  glands 
via  the  alimentary  canal  without  leaving  any  trace  of  their  track.  A 
present  desideratum,  however,  is  a  record  of  the  exact  histological  appear- 
ances  of  the  mucous  and  smbmucous  co«it8  in  these  cases ;  it  is  more 
than  likely  that  diatinct  evidence  of  local  reaction  (increase  of  Ijmphoid 
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9,  etc)  would  be  demonstrated  at  the  parts  which  had  giveu  access  to 

the  liocillL 

CHnical  Features. — Subjective  sjmptouis  may  be  very  slight  or  indeed 

absent  in  the  earlier  atages  of  the  diaease,  but  as  a  rule  some  evidence  of 

liU-health  has  been  noted  tbr  a  varying  i;ieriod.     An  unnatural  peevishness, 

capricious  digeation,  and  a  diuiinution  in  the  mental  aud  phyaical  vigour 

'of  the  child  are  the  svmptomB  usuallj  ohRerved  hy  the  paren  t.     As  the 

condition   advances   it   may   be    noticed    that    the   abdomen    is   8lightly 

eularged,  and  the  chihl  mauifests  indications  of  discomfort  or  pain  \vhen 

the  alxlomen  is  handled.      Accompauying  this^  there  are   indications  of 

kabnormal  intestinal  action,  notably  constipation  or  diarrhoba ;  an  examina- 

tion  of  the  stools  8howing  e\idence  of  deficient  digestion   and  ahnoruaal 

fermentation  in  the  intestinal  ronteuts.     If  the  contiition  1«  progresaive,  aH 

the  H\ibjeclive  syiiiptonjs  become  intensified,  and  the  condition  of  the  stools 

becomes  particularly  pronounced. 

The  objective  8ymploms  are  very  slight  in  tlie  earlier  atages  of  the 

dijKase.     The  child  may  apfiear  out  of  sort«,  and  nothing  more  inay  be 

'  indicated.     At  this  stage  it  Ls  especially  iiupjrtjint  that  a  frequent  examina- 

[tion  of  the  stooLs  l>e  made.     An  exces8  of  mucus,  the  presence  of  undigeated 

fuod,  and  marked    fa-tor  from  iibuormal  decomposition  will  indicate  the 

jUL-e  of  a  marked  h>cal  weakne8s  which  is  fuU  of  significance  to  the 

led  obaerver.     VVhen  the  disease  becomea  more  pronounced  the  physical 

lia  the  aMouien  are  unmistakable.     Their  severity  will  depend  (a)  on 

presence  or  absenco  of  pressure  of  the  glandular  masses  on  the  portal 

jbs,  Jind  {h)  on  the  coexi8tence  of  involveiueut  of  the  jieritoueum.     If 

jfinite  ubstruction  exi8t<*,  ascites  vvith  laarked  distensiou  of  the  superficial 

ibdominiil  veins  will  be  a  feature.     In  »i>me  ciiaes  the  tliiid  is  more  or  lesa 

encyRted,  due  to  the  presence  of  adheaions  \vhich  coii«iihciite  tlie  diagnosia. 

In  the  eiirly  stages  a  phy8ical  examinatiou  of  the  abilomen  may  reveal 

nothing   but   a   slight   imdue   prominence   of  the   abdomeu,  which    feela 

»bnornmlly  rejsistant  on  su^^erticial   and    deep   palpation.      At  tliia  stJige 

i'Xuniination  urider  an  aniesthetic  is  of  the  utuioat  serNice  ;  this  aometimes 

reveiils  a  few  deei»-8eated  enlarged  glauds.     It  is  also  advisjtble  at  this  stage 

to  make  a  rectal  examination  on  an  empty  bowel,  aa  thia  nmy  be  of  aervice 

in  demouatrating  the  exiate»ce  of  glauds  n<it  othervrise  rertdily  det^ected. 

Aa  the  conditiona  become  more   marked,  tlie  rigid  dougliy  feebng  of  the 

alxlotnen,  which  is  the  most  »triking  chamcteriatic  of  the  diaeaae,  develojie, 

id  ifl  act'<jm])auieil   by  the  engorgement  of  the  auperticial  veina  already 

f(MT«vl  to.     If  thodiseaae  ia  not  liuiited  lo  the  gl«uds  but  haa  involved  the 

\n\,   thiekeued    liauds   may   be   cloArly    paljmble    in   addition   to 

II Udar  uia^aea.     Tlie  atate  of  tbe  stoola  should  be  carefully  inveati- 

itetl  at  every  stage  of  the  diseaae  ;  eoutinued  abnormal  decomiiosition  with 

idenceit  of  catarrh  are  prominent  fealures. 

The  diagnosia  ia  aa  a  rule  ea8y.     The  two  jH^inta  of  greatest  importanoe, 

esamiuation  under  an  anieathetiu  aod  a  rectal  examiuation,  have  hteen 

idy  empba.sised.     The  iliaeaae  ia  in  iuauy  caaes  reruarkably  amenable  to 

itDient. 

The  progtiosis  ia  goo<l  if  the  condition  be  e4irly  recognised  and  sub- 
litted  to  ajtpropriate  treatment.     If  the  jmticDt  ouly  come  under  nbaerva- 
in  th«  Liter  atagea  of  the  diseaae,  when  llie  child'a  general  strength  ia 
luoed  anil   the  Kx:al  diaeaae    has  confiiderably  advauced,  the  outl<H>k  i0 
ij3:hly  unfavourable.     In  addition  to  the  dauger  attendant  on  the  toxine8 
the  tulterde  bacilli.  there  is  alway8  the  pofl8ibility  of  the  au^Hjrventiou  of 
iteutinal  «)b«truclion  whieh  will  call  for  active  surgical  interference.     Thia 
voLvm  4 
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danger  is  uatiirallv  more  pronounoed  in  cases  associated  with  marked 
thickeuing  and  adhesions  of  the  perit-onoum.  The  prognosLs  will  also  vary 
with  ihe  presence  or  absence  of  pulmonarj'  complications. 

The  line  of  treatment  is  (a)  to  give  a  diet  euited  to  the  phjsiological 
CApacitj  of  the  child,  aided,  if  need  be,  in  bad  eases  by  judicious  nse  of 
stimtilants — the  index  herL*  is  the  state  of  the  appetite,  and  the  state  of  the 
dejecta ;  aud  (h)  endeavour  to  raise  the  veaiating  power  of  tlie  tissues 
generallv,  by  general  hjgienic  and  tonic  treatment ;  and  (c)  various  local 
mea-sures,  e.g.  the  uae  of  mercurial  and  other  ointnients. 

Further  details  aa  to  treattneut  vvill  be  fouud  in  the  artiulc  ou  "  Lungs, 
Tuberculosis  of"  (vol.  vii.),  and  "  Bronchial  (Jlauds"  (vol.  ii.). 
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FOO  ANT)  MiST    . 

The  meteorologiual  conditious  of  any  localitj  are  comprised  under  the  two 
heads  uf  tlie  tiUniate  and  the  weather,  the  former  representing  the  perma- 
ntmt  aud  utivarving,  the  latter  the  temporary  and  chaiiging  nieteorological 
phenomena.  Tlie  cliniate  exliibitH  an  aumial  uvele  \vith  more  or  lesa 
regidar  curves,  oii  whic!i  the  weather  supei^poses  minor  vvaveK,  vvhich, 
un.Hlifyiug  the  climate,  derive  their  .spi.'cial  cliaracters  from  it ;  like  causea 
producing  diverse  Gonsequeuces  accordiug  as  the  autecedeut  conchtions 
iinder  vrbiuh  they  act,  and  hy  which  their  action  is  controUed,  differ  in  the 
several  iuatauces. 

Climate  in  the  general  resultant  uf  (1)  temperature,  altitude,  and  the 
distribution  »if  land  and  water,  and  (2)  humidity,  rainfall,  prevniling  wind8, 
evaporation.  radiation.  etc,  modiHed  l>y  soiJ.  aspect,  and  vari<JU3  local  con- 
ditions. 

"VVeather,  on  the  other  haud,  indicaten  transient  deviations  in  one  direc- 
tion  or  another  from  the  normal  climatic  conditious  oltserved  at  any  given 
time  of  year,  aud  is  primarily  dependent  on  t!ie  differencea  of  tempemture 
and  nou8equent  movements  of  the  air  caused  by  the  snu*s  ray8  Bucce88ively 
impingiug  at  various  angles  on  tlie  eftrtli's  eurfoce,  and  the  l\irther  disturh- 
aucea  residting  from  the  diflerent  aiiiuunts  of  aljsorption  and  radiation  of 
Iieat,  and  of  evaporation  from  land  and  water  aa  each  is  expo8ed  to  the 
direct  ravs  of  the  suu  or  not. 

The  ever-changing  phenomena  of  vveather  cannot,  therefore,  be  proHtably 
Btudied  apart  froia,  or  tsave  in  the  light  of  the  fonr  great  conditinuH  wliicli 
are  the  determiiiant  faetoru  of  the  local  climate,  viz.  temperature,  altitude, 
rainfall,  and  humi<Uty. 

Temperaiure  is  primarily  dependent  on  latitude,  ihat  Ls,  ou  the  mean 
and  aeasunal  altitude  of  ihe  sun  and  the  angle  at  which  its  ray8  impinge 
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>n  the  snrface  of  the  earth,  but  is  ItKjallv  und  periodicallj  modified  by  the 

'direction  and  character  of  the  (K;ean  cunents  and  ot"  the  prevailing  winds, 

whether  WHrm  or  cold.     Thu8  Labrador  and  Newfouiidlaud  are  in  the  same 

latituden  as  the  Britiah  Islea  and  France,  but  whi]e  the  we8teru  shorea  of 

the  latter  are  wa.shed  by  the  wann  Giilf  Stream  from  the  West  ludies,  the 

^former  are  chilled  by  the  icy  ciureuts  tloNving  soutlnvards  from  the  eastern 

'c«»asta  of  Greenland  and  Battin's  Bay.    These  general  charactei-s,  deptndeut  on 

the  jiresence  orabsence  of  the  iutiiience  of  the  CJulf  Stream,  may  be  observed 

in  the  difference  hetweeu  the  dry,  bracing  dimate  of  the  East  Cotist,  from 

Norfolk  to  Aberdeen,  and  the  mild  humid  climate  and  hea\y  rainfjiU  of 

Ireland.  Devon,  and  Cornwall,     The  itnitnportant  part  pkyed  by  latitude 

[»Ione  is  ahowii  by  the  fact,  that  in  the  Sht^tlands  snow  rarely  liea  for  many 

|day8  together,  thougb  the  humiditv  of  the  atiuosphere  and  the  want  of  clear 

idunshine  prt-cUide  the  maturatiou  of  cereals,  oats   e.\cepted.     But  mean 

Itempenitures,  unless  given  for   every  month    in   tlie   vear,  and   \vith  the 

|inaxiraa  and  miuima  of  the  inonthly  variationa,  aUbrd  no  useful  information 

[«s  to  the  true  charauler  of  a  cliniate.     The  annual  meanB  of  London  and 

l3Iewchwang  on  the  (rulf  oj"  Pechili  are  the  same,  about  50^  F.,  but  the 

|tueans  for  January  and  Jidv  are  Uit  the  former  40'  ajid  60 "■  F.,  and  for  the 

jr  O"  and  80"    F.;   and   \vhde    the   lueaii   annual  i.sothermal  lines  of 

^Lmd  pass  througli  Germany,  those  for  July  and  Jauuary  diverge  to 

Finland  and  frreece  respectively. 

These  types  of  cliiuate  are  often  di.stiijgui»hed  as  iusular  nnd  Conti- 
nental, the  narrovv  range  of  the  annual  curves  in  the  one  lx'ing  due  to  the 
£rnxiraity  of  the  ocean;  since  water,  if  it  absorb  heat  more  8l<iwly  t!ian  the 
ind,  }»art3  with  it  sIo\ver  stili,  and  the  greater  ainoiint  of  vapour  in  the  air 
|in  sumnier  detraots  from  it«  diathermancy  and  nioderates  the  heat   of  the 
jan'8  niy8;  w]iile  the  tendenc.y  to  estreraes  charaoteristic  of  Continental 
jcliiuates  is  int<3n9ified  in  every  way  wh<^n  the  general  elevation  of  the 
'country  ia  considercahl«,  as  it  is  in  southern  ( Jermany. 
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}inary  hali  barometer«  are  not  available  ibr  accurate  scientifio  obser- 
rationn,  for  th»^  lovfLs  of  the  mercurv  in  the  tube  and  the  cistern  vary 
lnvereely  a«*  tlaiir  re-spective  sfctional  area«,  or  the  square8  of  their 
liiiujeters,  while  ihe  w;ale  ii  nece.ssarily  fised  at  760  mm.  or  30  inch. 
>f  the  mercury.  Thus  if  the  diameters  be  j\f  in.  and  1  in.  i.«,  as  1 :  10,  the 
Piquarefl  of  thoae  beiug  1  and  100,  a  ri.SL'  of  1  iuc-li  in  the  tube  involves  a  fall 
[of  ij^o  inch  in  the  cistern,  \vliich  must  be  added  to  the  reading  on  the 
ile,  and  vice  versd,  constituting  the  correction  for  capacity. 

In  tho  strtiulartl  or  Korfiii'.s  luiroiiK^ter  tbi«  defect  is  obviate<l  hy  niakiriK  the 

■ttom  of  tho  oJBlerti  tiioval>l»;,  iKiit  tlie   vaiving  level  of  tho    mercur.v  in    the 

,  »U^rn  ran  nlways  Ijo  so  mljuiil«!  as  to  coincide  with  th«  z<to  of  tbe  fix<.'d  scnle 

tndiciitiKl  hy  an  ivor.v  |)eK  puinting  flownwartl.H.     Th«  »cale  shotild  l>e  •':ngrHved  on 

"iiis  iubtr  or  on  a  bra>»»  rod,  the  coerii<'.i«iits  <if  expatision  of  wlii<'Ji  ure  kiiowij,  and 

>t  on   or  »ttachtNl    to   th«*  frame.      T!»e   lniroiiieto)-  should    \>e   huti^  i)erfwtly 

•iidicular)y,  n*  in(hcut«d  hy  a  špirit  or  rtieicitriid   level  uttacliMi   to  it,  in  a 

Lion  »lieltorol  from  sun  tiivd  raiii,  l>ut  iii  n  goo«!  liplit, 

Tf  rrad  thf  Hitrttmffrr.     First  note  th«?  tem]»«nvture  on  the  attach«!  tht>rmo- 

M)rt4>r  hfforfr  it  cari  U«  afl^ci-ttMl  by  the  wiirinllj  «if  the  oljserver's  lxxly,      Then 

...iljunt  th«'  ciiitiTn  by  workiiig  tti«  scrcw  l»eneatli  it  up  or  ilown  until  tho  p«ant  of 

Viku'.  ivrjrv  p«"K  ju*t  riieotH  ils  image  reHiMrl*^!  on  the  Murfaceof  tlie  m«Tt'ury.     Gently 

'  irimifiiM-  t  wic<'  or  thrio««  to  overtvamj  Aiiy  H<ihu>iion  of  tli«?  m«»rcury  to  lliw 


52 


METE0E0LO(;V 


glass,  and  standine;  witli  the  eye  on  a  levcl  witli  thp  upppr  end  ot"  tlie  colUDiu, 
adjust  the  vernier  so  tliat  its  loirfr  niargin  jiist  shuts  oft'  tln'  liglit  »ilHJve  the 
eurved  sut-face  of  the  nu'reury.  If  (Fig.  1,  a)  thin  coiTCsspond  i-Kuctlj  wit.li  a  line 
on  the  schIp,  the  tibservalion  is  conifilete  ;  if  not,  note  the  line  next  Ih'1o»  on 
tlie  .scale,  utid  tlien  f()l]owitip  ifie  ninrks  on  tlie  vmiin-  upward.s  note 
the  (irst  that  coineides  with  one  on  the  scale.  Ejvch  Hgute  on  the  vernier 
represents  tln  =  '->'<'l  inefj,  and  each  division  iiiVu  =  7*.-?  =OW:i  of  an  inch,  wliidi 
together  indic.ite  tlie  exact  value  of  Ihe  exeess  of  lieight  of  the  inercury  over  the 
ncvt  lowfi'  mark  on  tht^  scale. 
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Thus  »uppose  th«?  mercurv  to  stand  a  fraction  alK»ve  SOU'!!*  iiicheji  on  tfu- 
scale,  and  the  vernier  having  been  atljusted,  the  tirst  line  to  coincide  witl»  one  on 
the  scale  to  \vf  the  thini  alKno  the  ligure  3,  then,  IV036  is  to  be  added  to  the  i'!)'ft')0, 
giving  2y6«6'  as  the  correct  ivading  (Fig.  I,  b). 

Sonietinies  two  consecutive  lines  on  the  vernier  nniy  <//'/**'<"■  to  eoineide  with 
two  on  tlie  scale,  tho  interniediate  mid  thousandth  is  then  to  be  taken  as  the 
correct  reading  ;  thus  in  tliia  čase  liad  the  tliird  and  fourth  lines  »eemeAi  to  coincide 
with  lines  on  tlie  scale  the  reading  would  liave  been  the  mean  of  2J>G8<i  aud 
2f)-firt8,  /.r.  29-f>H7-' 

There  is  anotlier  form.  the  aiphon  barometer,  which  require8  no  correction  for 
cap«city  or  capillaritv.  It  is  a  siniple  J-shaped  tube  :  the  lon^er  leg  closed  above. 
and  coiitaining  the  Torricellian  vacunni,  i-epresenta  the  tulw  ot  the  ordinary  form, 
while  the  short*r  and  open  leg  corres]X)n<ls  to  the  cistern,  but  the  calibre  being 
uniform  throughout,  tlie  moveinent  01  the  mercury,  though  in  t>pposite  riirettions, 
is  equal  iu  each  leg,  and  the  inercury  in  the  longer  having  to  8upj)ort  the 
_itiuosphere  ^  the  C()mi)lenientary  or  sut|i1us  m<neury  in  the  other,  the  heigtit  of  the 
colunin  is  but  half  what  it  is  in  the  cistern  harotueter.  The  zero  is  a  point  mid\vay 
betweejT  the  extremitie-s.  and  a  scale  and  vernier  are  Httached  to  eneh  leg,  tliose  on 
the  longer  graduated  iipwards,  an<l  those  on  the  Khorter  or  0]ien  one  do«  nvarrls. 
The  almospheric  pressure  is  obtained  by  adding  the  tw<t  rendings.  \\'ith  the 
recent  itiiprovenients  of  a  canillarv  connectitui  ljetween  the  legs,  a  lateral  oritice 
instead  ot  the  open  niouth  of  the  shorter,  and  a  Bruntons  pipette  to  jirevent  the 
j)ossibility  of  the  vacuuni  lieing  broken,  it  cunuot  get  out  of  order,  and  is  well 

'  Tli«-  TCTiiier  beinu  dindtKl  into  'ib  parit,  together  equal  to  24  011  the  icale  (viz.  0-OB  or 
tuentyfourths  of  na  inch),  e*ch  of  the  fortner  i«  lesu  thaii  one  of  the  Utt«r  by  ^,  L*.  by 
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ipt«d  for  the  determinatioa  of  altitudes  in  mountain  iiscents  or  for  use  on  board 
ahip. 

Contctioim. — The  index  error,  if  any,  and  the  correction  for  capillarity,  are 
ninrkpd  for  every  half-ineh  on  Kew  certilicates.  Correction  for  temperature,  by 
.  which  alt  reudinK^  are  reduced  to  what  they  would  Ije  at  zero  (O"  C  or  32"  F.),  is 
tlculate«!  froin  the  coerticients  of  expansion  of  iuercury  and  of  brass,  the  material 
Tof  the  hcale,  by  Schuhmachers  formula.  This  t-orrectioii  eliminates  the  disturbing 
intJuetice  of  temperature  on  the  rnat«riHls  of  the  iust  rumeni,  but  does  not  affect 
^that  on  the  attuosphere,  in  the  pressure  exerted  by  which  it  and  huinidity  ar«  the 

Iciftnt  factore. 

I     The  results,  as  applied  to  barometers  with  bra88  scales  extending  from  the 
*Btem  to  the  summit  of  the  tube,  are  »iven  in  the  following  table  for  27  and 
inches,  and  for  every  10'  F.  above  ireezing-|K)int,      Those  for  intennediate 
sightiš  and  tenipenitares  may  be  found  by  proportionul  parta  with  approximate 
!curacy. 


Te«p. 

97  »11. 

ilOln. 

Temp. 

97  In. 

aoin. 

T^inp. 

27  in. 

»in. 

0 

+  •069 

+  •077 

1       40 

-028 

-031 

80 

-124 

-138 

28 

+  •001 

+  001 

bO 

•062 

-•068 

00 

-■148 

-164 

29 

-  •ooi 

-001 

60 

-076 

-  -085 

100 

-•172 

-•191 

SO 

-•004 

-  004 

70 

-■100 

-lil 

1 

Correction  for  Altitudf.—The  nier(.'ury  falU  iipproxunately  uVo  inch  =  0"tX11 
jch  for  each  /oot  above  the  sea-level,  suliject  to  a  slight  variation  dependent  on 
»mperature  and  huiiii»lity.     Tlie  follovving  t-able  gives  the  <uldilion  in  inches  at 

and  27  inches  of  pressure  aml  O,  4(>',  and  ho  F.  for  10,  loo,  and  ItHK)  feet  of 
Ititade.      Intermeoiat*  heights  are  caleulatetl   prop3rtionately.     The  Ordnance 

indsrd  is  the  sea-level  at  mid-tide  at  Liverpo<il. 


EMt»tin 
Part. 

T«inpwiiHn*  "f  Bcterna)  AJr- 

ur  V. 

♦O*  F. 

WF. 

IHiDti  the  RaroiuulMr  »t  «Mi-Uvrl  reada  SO  inclirai. 

10 

•012 

•011 

•010 

100 

■123 

■112 

•103 

1000 

1-208 

1-105 

1017 

WhM  tli« 

llnruniHtKr  «t  «iea.l«v«l  nmU  97  Incbak 

10 

•011 

•010 

•009 

100 

■111 

•101 

-093 

1000 

1087 

•994 

•915 

»eroid  iMirometers  are  extremely  »ensitivc,  and  need  no  corrections  for  ex- 
^>n,  ctc.,  but  l>eing  very  liable  to  get  out  of  ord«>r  froni  the  delicacy  of  their 

truction,  they  require  to  Ije  frequently  coninare<l  wLtb  n  standard  barometer, 

juid  n\,\  observatioiiH  of  a  (»eruinnent  c-harat-ter  slmuld  Ij«-  thus  veriti»?d.     They  are 
their   portability  aiul  sienKitiveness,   e8i>eciiilly   nonvenient   for  niea^uring 
fight«    iu    8urv^'yjiig   and    in    iLscendiiig   niountniiiii,   for    whiL'h    the   ditFerences 
ijtwe«jn   the  readings  in  hundre<lth8  of  an  int-h   x  O  ti»ay  be  taken  as  the  elevation 
feet.  sjiice  at    4irdiunry   temperatureiš  01   inch  corresponds  Jippruxiniately  to 
lilferenct«  <if  Oo  ftHJt. 

A  reuiorkable  efFect  of  variation*  of  atnumpheric  preasiire,  of  couHiderald« 
ttureMt  from  a  me«iical  point  o(  vie\v,  iH  tlunr  iiiHuetice  on  tlie  tnoveiuents 
»f  ihc  gnmnd  iiir.  or  timt  contained  lietweru  tlie  parti«'Ie»  of  iK»rvi(Hi8  soUh, 
fliicli  liot  bcin^'  inimedintelv  iillectod  by  changes  in  the  tLMiiiK.M"Hture  auj 
lumiditv  of  the  extt.Tnul  utinusjthen-,  remiiin  for  u  tirne  nt  a  liij,'jier  or 
.ower  deiiMitv.  Tlie  c(ret't  of  ii  HudJeu  full  of  tlie  Ijamineter,  i.t.  of  u 
rarefaclion  of  the  utinoMphore,  ia  itn  eacape  of  the  hitherto  coinprcsse«!  grouud 
ttir;  and  that  of  n  rapid  riHe,  on  thu  other  !iaud.  is  u  descent  of  th« 
aLMiiKtpheric  air  into  tlie  eartli,  uiitil  the  uiulcrgrouinl  presaure  or  denaitj' 
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and  fchat  «liove  ure  ccnuilineil.  This  is  the  explanation  ol'  t!ie  phenoiufDuu  of 
the  "  blowin"  wellK  "  nt  JVorthallerton,  fnun  wliicli  a  stroii^r  outAvanl  curreut 
of  air  isaues  (hiriug  iiiitl  ior  some  tilue  after  a  fall  of  the  Ijaroiueter,  and 
in  to  ^vhich  a  like  cunt-iit  rushes  duriug  auJ  after  a  rise. 


Temperature 

The  sources  of  terrestrial  lieat  are  two:  (1)  that  stili  retained  iu 
the  body  of  the  glohi^  itself;  arni  (2)  that  received  frotu  tlie  hviu.  The 
latter  licing  in  th«  Ibriii  of  radiant  hent  does  not  niia«  the  tennH;r;ituro  of 
space  niir  that  of  tlie  atinoaphcre,  espfc-iallv  in  its  highcr  and  vnvft  strata 
to  any  sifnsible  degree.  uutil  l>y  imitiugiug  ou  tho  sarface  of  the  earth  the 
ray8  ure  coa%erted  iuto  dark  heat,  whit-'Ji  is  absorbed,  railiatt;d,  or  coiiducted 
by  matter  in  profH)rtion  to  its  eouductivity,  aud,  as  reganls  air,  ita  dnnsity. 
Vapour,  eveu  in  tlie  perfectlr  gaseous  foriu,  detracts  from  tlio  diiitherniancy 
of  the  air.  aa  dots  Binoke.  thuiigh  its  preseni-e  f«?  scarcelv  ppreL-ptible  to  the 
eye.  It  is  thua  that  some  fruits  fail  ttt  mature  in  cities.  though  thev  ripen 
vreli  in  the  countrv,  t^ven  'ivhcre  the  temperature  i«  lower. 

The  c(tiK."ts  of  the  uiiiinptntod  soIar  ravs,  \vaniitiig  the  l.<odie.s  ou  \vhich 
they  fall  without  sensibh-  raining  the  temi^Hiraturc  of  the  intervening  air,  is 
\vell  H«ien  at  the  health  resorts  of  tlie  Eugadine,  vvhere  in\alids  bask  in  the 
sunshine,  reclining  on  fioiielies,  »lieltered  iVitm  tlie  \viiid.  hiuI  often  droppiog 
tbeir  fin-s  or  cinaks  \vhen  the  shade  thenuometer  indiaites  teiujieratures  below 
zero.  Tht!  attempts  loade  to  secure,  without  tlie  cohi,  tlie  fulJest  beiietits 
jU8tly  ascribed  to  tlie  aetion  of  the  šolar  rays  on  the  unclnthed  body,  in  the 
so-called  sun  bath,  though  they  fail  to  overcome  the  vis  inti'fia  of  habit,  are 
in  the  higheHt  degree  reasonable ;  and  it  is  much  to  be  wiBhed  that  ciistom 
and  fashion  should  sjiuetioii  a  style  of  dress,  for  \vhieh  Grec-k  aud  Homan 
art  would  furuish  abundanee  of  niodels,  that  while  fulhlliug  the  rea^unable 
demaads  of  simple  deceucy,  should  perinit  the  free  ai;cess  not  only  of  air, 
but,  during  8Uoh  time  aa  the  siin'«  rays  havo  mueh  po\ver,  of  lighfc  to  the 
siirface  of  the  body.  The  ro8y  or  ruddy  complexion  of  tlie  healthv  resident 
or  jiojourner  in  the  country,  the  result  of  an  active  cutaneous  eirculation, 
and  nnlike  thti  lirovvniog  that  often  aecomiianies  it,  owing  uothing  to  the 
deposit  of  pigment,  is  ailunred  and  envied  by  the  jiallid  denizen  of  Ihe  city  ; 
but  if  it  Ite  an  indieatiou  of  healtli  anti  vigour,  \vhy  tthould  ijot  the  Uiubs 
and  chest  share  it  with  the  faee  and  liands  ? 

The  pallor  bred  in  ilMighted  dwellings  is  not  a  uierelv  superticial  cou- 
dition ;  not  only  ure  such  houses  liaunted  vvitli  niicrolfes,  and  are  hot-beds 
of  infectious  and  infective  diseases,  but  there  is  no  doubt  that  the  \vant  of 
air  and  liglit  conduces  to  and  iuteusiftes  disorders  of  nutrition,  as  rickete. 
which  is  e8pecially  an  urban  disease,  and  in  Austrulia  und  South  Africa  is 
well-nigh  uuknown. 

Thermometry 


The  thermometera  required  for  the  observation  of  teiuj>ernture  under  ita 
different  aspects  are  (1)  the  f<liade  masijoiim,  (2)  sbadt-  minimum,  (3)  šolar 
radiation,  and  (4)  terrestrial  radiation.  They  shouKi  aH  I«  self-rogistering, 
and  it  is  well  to  have  the  bulha  carried  beyond  the  frame«,  not,  as  in  the 
ordinary.  instrumenta,  enclosed  in  metal  grida  for  jjrotection. 

Shatln  tln;'rinoiiit'lf»rs  are  best  inouiited  in  a  but  of  stout  lx>avds  with  a  ridg& 
roof,  mul  louvrett  sidrs  npen  1ipIo\v  fitr  tlir«-'e  or  fnur  feet  from  the  grouiid,  so  iis 
to  |tfiniit  iif  tlio  ftcc.  imivetiicnt  i>f  nir  i\!ul  to  avoid  tlie  acfumulatidJi  cif  Iteat, 

The  lx»x  slmuld  be  at  le^st  four  or  six  feet  i4quaits  witli  a  dooi  uu  thf  nide  least 
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!ie  sun.     It  shoukl   ll>e  put   up  where  it  wiU  be  open  to  the  free 
l«iu)venK'nt  of  the  air,  but  sVieltered  frotii  tiie  direct  ray8  of  the  sun  and  froni  radia- 
tiori  from  a  wall.    A  go«l  position  is  ten  or  twenty  feet  from  the  north  aide  of  a 
house. 

The  šolar  radiation  thermometer  is  designed  to  absorb  and  accuinulnte  the 
hradiaiit  heat  of  the  sun  with  tlie  njiniiitmii  i)f  waste.  Its  bu)b  is  blackenfd,  and 
rit  is  (»nclosed  in  a  glass  tubt^  or  cjlinder  exhHUst.ed  of  its  air.  It  shuuld  be  lixerl 
Pto  s  pii«t  about  four  feet  from  the  ground,  where  it  will  be  fully  exposed  to  the  sun 
[ali  dny. 

Tlie  phenoniena  of  terrestrial  radiation  are  stili  iinijprfect]y  understood,  but 

Ff  roin  tinie  iininpmorial  tho  eold  nrodueod  by  ra<liation  and  evuporation  has  been 

[einploye<l  in  the  neighlMiirhoofi  of  CalcuttJi  for  mnking  ire  ;   an  open  plot  of 

^ftround  l>eing  exLavat«l  tn  a  di:;])th  of  two  fe«t,  and  tilled  to  about  .six  inclies  from 

jib^isurface  with  loosely  laid  dry  ricp  straw,  Hhich,  a  |)owerful  radiator,  serves  aiso 

[U*  int«rcept  the  heat  given  tilf^roin  the  earth.     On  tnis  are  spread  shalJnvv  porous 

;'n  pans  of  water,  wliifh  if  the  sky  Ije  clear,  the  air  diy,  the  tenijierature  tvot 

TA)    F.,  and  tlie  wind  not  strong  enough  to  kc^p  the  air  from   reniaining 

iflBciently  long  in  eontact  with  the  bed  to  act)uire  the  requi!iite  low  teiupei-ature, 

Ifreezea  in  the  course  of  the  night.     With  the  (lry  north  and  north-we.st  wjnds  as 

niuch  lus  a  ton  of  ice  nmy  l>e  obt^iined  from  ciivh  240  »|Uare  feet.  but  none  is  furnied 

[■«ith  the  iii<ii>>ter  south  and  ea-st  winds  even  tliough  the  temperature  l>e  uiueh  lower. 

The  terrestrial  radiation  oi*  pruss  minimum  thermometer  should  be  mounted 

Iclose  to  but  not  in  contact  with  the  pround,  usually  on  a  grass  pli>t,  though  some 

pn*fer  a  blaek  board  on  the  earth.     \Vhen  sno\v  lies  it  should  \ye  laid  on  it.     Its 

pur|.>i>se  is  to  record  the  lowest  temijerature  reachetl  in   the  night  elos«'  to  the 

gn:>und  from   loss  of  heat  by  radiation  froui   the  earth,  whifh  on  clear  nights  is 

1'Often  mneh  Iower  than  that  of  the  air  alKive,  and  is  the  cause  of  the  deposition  of 

idew  and  hoar  frost. 

Ali  thermometerti  shoukl  be  graduated  on  the  gla!»  tube  itself  to  tenths  of  a 
'  degre«. 

The  shade  thennon>eter  should  be  read  at  least  twieB  or  thrice  daily,  at  it  \.M. 
and  3  r.M.,  or  .1  a. m.,  a  v.m..  and  li<  r..M,  The  maxi«uim  and  Tniniiitum  thermo- 
■  metcrs  are  usually  read  early  in  the  morning  when  the  niaxinium  is  a.s.sumed  to 
[have  been  reached  during  the  afternoon  of  the  pre\-ious  day.  But  it  would  be 
ihetter  that  they  should  be  read  twiee  daily,  sinee  m  uinter,  when  the  .sun's  heat  is 
rfeeble,  the  niaximum  may  Ije  reaohi'd  in  the  morniiiK  »nd  the  minimum  in  the 
»ft4«mi>on.  insteml  of  the  night.  lieing  detennined  rather  by  tlie  winflK  and  cloud« 
ItliHo  by  the  hour  of  ilay, 

tn  »  few  Slate-sup|X)rted  obnervatories  eontinnou«  praphic  representations  of 
the  (luetniif  ioris  of  Uimperature  are  taktMi  )jy  nieans  nt  phot<igraphic  or  other  self- 
reconling  apjmratun,  but  it  is  very  dillicult,  if  not  impos.sible.  to  integrato  curves 
of  such  extrenie  coniplexity,  and  those  obtnine<l  frotn  it  hourlv  obsi-rvationa  are 
ftccurate  enough  for  ali  practioal  purposes.  Krom  thene  it  \vill  be  seen  thut  in 
»uniuier  the  highest  niean  daily  tem[>eniture  is  found  alx)ut  •!  K.M.,  \vhen  the  earth 
lis  »till  rt»ceiving  heji t  f aster  than  it  is  parting  with  it,  aml  the  colde.Ht  al>out  aji 
ir  or  twii  before  sutirise,  when  the  earth  has  l>een  longest  deprived  of  the  šolar 
i;  for  the  siime  reai>on  thal  July  and  .Ianuary,  not  Juue  and  December,  are 
Itlie  hottrst  an<l  coldest  months. 

Kut    hourly   observations   cannot  1m^   made   by   private   persons,   and    a   fair 

!cwtiniate  of  the  thernial  eharaeter  of  a  plaee  or  period  niay  be  drawn  from  the 

itnaximum  and  niiniriiutii  as  reoorded  iri-espective  of  the  hour  by  self-registeriiig 

thermonieters,  atirl  of  the  niean  tenmerature  bv  three  dailv  oljservations  at  eertain 

hourh  ef)rrceted   by  fact^ms  or  eoerticients.     Sir  J.   Kerisenell   gave   the  following 

•  fomiulie  for  observatioiis,  /,  t',  and  t",  tftken  at  7  a. M.,  iJ  P.M.,  and  9  P.M., — — 


7<->-7»'-flOf" 
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or  at  8,  3,  nnd  10 

Mr.  S«:ott  prrferii  the  (!reenwieli  houi*s  of  (i,  2.  anti  !0,  ix>rreeled  by  empirieally 
flet4;ruiine<l  eo<>(tieients  fiir  ea<"li  nionth  in  the  yeur,  while  Mr.  Marriott  ha.s  done 
the  nam«'  for  the  maxima  and  mininia. 


TIUMIDITV 

Huniidity  i«  abw«jlnte  ur  rektive,  the  foriner  term  eKiii^enHin^  tlie  iicluiil 
reight  nf  aqueouH  vaj^nir  iivesent  in  u  given  vohune  oi'  air,  and  the  liitter 
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the  proportion  that  it  Ireare  to  llit;  posaible  maxii]ium  at  the  teiuperatiire 
for  the  tirne  beiug,  iind  is  stated  in  degrees.  that  is,  in  pereentiigtiH  of  the 
uiaximuui  vr  saturation.  Thu8  4  graiiis  of  vapour  in  the  cubic  toot  repre- 
sent  saturation,  or  100";  ut  50  F.,  bul  only  6G%  nt  (i2'  F.,  ftutl  50  ;,  at  70  V. 
If  the  temperatur«  &iiiik  rapidly  tu  42'"  F.,  at  which  :i  grains  constitute  satura- 
tioo,  1  grain  vvauld  \>e.  deposited  as  dew.  The  point  at  which  the  depoaition 
begins,  in  thin  čase  41)  F.,  is  Ciilled  the  dew-point.  lu  other  worrts,  the  'iew- 
point  is  the  teiupenitiire  ut  \vhiL'h  the  amouut  of  %'a]ii>ur  actuallj  presen  t 
woubl  Buffice  for  saturation,  so  that  given  the  teiiii;>eratiire  at  the  tiuie  and 
the  dew-poiiit,  the  aetiial  weight  of  vapour  preaentj  as  vvell  as  the  relative 
hunudit}',  can  be  ealcuhited. 

The  ibllovving  table  gives  the  weight  (in  graine)  of  vapour  in  a  cubic 
foot  of  mtitrtttfd  air  at  various  temperature«  from  14"  to  88"  F.  From  thia 
it  wiU  be  aeen  that  at  80  F.  the  air  ia  Siituratetl  Iiy  11  grains,  at  60"  F.  hy  (> 
graina,  and  at  40°  F.  by  3  gi-ains ;  and  it  is  clear  that  if  the  humidity  be  75  ^>er 

Weiffht  {in  Grains)  of  IVater-vajKmr  in  a  Cubic  Foot  of  iSatut-ttted  Air^  from 

14°  to  88°  /'. 
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centat  60°  F.,dew  will  fall  when  the  temperature  sinka  to  53"  F.,but  if  the 
humidity  at  00'  be  rmly  50  \>er  cent,  dew  cannot  fall  until  a  teinyH?rature  of 
AV  is  roached.  Witli  a  day  temperature  of  <jO  aiul  75  pur  cent  uf  huioiditv, 
the  lighteHt  frost  \vill  eause  a  lteavy  deposit  of  Imar  frost,  \vhiJe  \vith  a 
temperature  of  40  aud  humidity  f>f  50  per  cent  none  wi]l  lall  uules«  the 
night  temperature  sink  to  24".  Hence  the  greater  damage  to  orchards  in 
clear  nights  follovving  warm  davs  in  spring  than  when  ihu  \veattiur  is  dull 
and  cold. 

The  seusations  of  ihi\u\)  aud  *lryue8s  depeiul  »m  the  degrees  of  8atunitioa , 
or  relative  hmuiditv,  aud  tht^re  niay  be  far  more  nijueouH  vaj^our  in  the  air 
on  a  hot  "  ilry "  day  in  summer  tluin  on  a  coltl  "  dauip  "  day  in  winter. 
Evaporation  depends  indirectly  oniv  on  temperature,  but  directly  on 
huTnidity,  being  most  active  when  the  air  is  relatirefi/  driest.  It  is  not 
arrested  eveu  by  freezing  taking  plače  froiii  the  surface  of  iee  no  leas  than 
of  water,  if  tlie  air  be,  as  it  ofteri  is  dtiring  prolonged  frosls,  relatively  dr\", 
while  in  \varm  rainv  weather  it  may  be  very  small,  and  it  ceases  entirely 
when  saturation  is  re^iclied. 

Huuudity  and  evaporation  are  among  the  luost  iniportant  factors  in  tlie 

'  AVh^ri  the  air  h  tlius  sAturated,  the  rf&dings  of  th«  wet  mid  ilry  litilli  thoniionietur!)  ara 
the  suue  ;  buiuidity  less  tbsn  100  ]>er  cent  is  iadicntvd  liv  the  kiwer  readiog  uf  tUe  wct  buili. 
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intluence  ol"  cliinate  aml  \v«tt.lier  iin  ]ieJilth,  and  it  is  well  to  liear  in  niind 
khat  tliere  is  no  necessarj  relation  bet\veen  the  raiufall  and  the  humidity 
of  a  plače,  the  foriuer  lieing  deteraiined  by  geogi-jiphical.  oniLijraphic,  and 
local  ]>hy8ical  couditions,  the  altitude  and  omitovir  o}'  the  land,  the  proximity 
of  the  Hea  to  mouutain  ranges,  eUi.,  while  tlie  hiuuidity  and  evaporation 
depeud  largely  on  the  nature  of  the  soil,  \vhether  this  1«  reteutive  of 
uiiusture  or,  on  the  i^ther  liauii,  eitfier  dcep  and  pervious,  or  ro<jky  and 
wholly  imper^-ioiis  to  water.  The  last,  if  elt-vatod,  niay  couihine  heavy 
rHinlalls  vvith  a  very  low  degree  oftuiinidilv,  and  there  are  regionh,  aa  parts 
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..of  Sind,  practieallv    rainlesa,  where   the   air  is  never    far  removed  from 
ituration,  though  such  are  not  found  in  Eiiroijean  countriea 


Hygrometby 


The  only  hygrometer  in  coiuniou  use  is  tho  eomhination  of  wet  and  dry 
bulb  thoruiometers,  the  latter  givin;,'  the  actual  temperature  of  the  air,  and 
the  fonner  that  of  evaporation,  the  dew-point  beiug  ealculated  fruiu  the 
tlifference  between  their  respective  readiuga  hy  meau«  of  a  neries  of 
euipirioal  factors  worked  out  by  Mr.  (rlHiaher.  The  instrument  ia  plii^ed  in 
the  8hK<ic,  hnir  feet  nhr»ve  the  ground,  freoly  ex]H)sed  to  the  wind.  hut  pro- 
tected  from  the  mdiaiit  heal  ol'  vvalls,  etc. 

Tlift  wot  bulb  is  covored  witli  niusUn  kept  moist  by  twisting  round  it  a  skein 
of  ciHton,  |irwi<)usly  lx)ileil  in  h  Milutinn  of  t-arbonate  <»f  bikIk,  and  aftt'rwarfis  in 
ether,  t<>  rt?iru>vi?  hII  tnicv«  of  fat,  Xhr  miIkt  t^tul  uf  the  loIUmi  being  ituinersed  in  a 
vftiMjl  of  WHtvf.  Thf  cuttnn  hhouUl  b»'  cliungi^ii  every  fortnight,  mul  the  watei' 
■hould  1)o  rain  or  dit-iillf^I.  \Vbeii  the  water  freezes  and  tlie  siphon  Jiction  is 
MTMtod  tlio  niiiislin  sliould  \w:  niuislened  with  a  Hponge  or  bru.sh,  and  allowed  to 
fmoMt  Affiiin  tx^t'orp  t\\e  oh-servation  in  mode  :  but  nboulii  tha  t4nni)eruture  have 
tiii^anvv-bdi;  rijstrti  above  ibr  freeKing|>oint,  the  muslin,  ftc.  sliouUl  be  thawed  with 
warin  \vttter,  ntid  the  n'a<liuK  delaye<l  uutil  it  ha«  cooI«vl  dowti  to  ihe  true 
tc'tui>eratui«.  VVheii  the  air  in  KJiturat4.^ci  »lie  rciubn^K  uf  the  two  the  m  utrnete  rs 
will  lw  the  Hame,  and  inthcato  the  di'w-iMiiiit,  ntherwiHe  that  nf  the  wet  buli*  will 
lw»y»  be  the  |f»wer,  though  aUive  the  new-|H>irit  so  loug  as  the  air  teinjieraturo 
iinove  fr<y>7.iiig.  \Vhen  this  i.s  lower,  ati<l  the  wet  bulh  i«,  as  it  Hhuuld  be, 
in  icc,  it  will  rcad  '.i:i    V.  h«»wever  low  the  dry  one  iimy  hav«  Bunk. 
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UsE  OF  Glaisher's  Tables 

Multipljr  the  diflference  between  the  readings  of  the  two  thermometers  by  tlie 
factor  (Table  B)  opposite  that  of  the  dry  bulb,  and  deduct  the  product  from  the 
latter;  the  remainder  will  ^ve  the  dew-point.  Then  iinding  (Table  A)  the 
weight  of  vapour  corresponding  to  the  dew-point,  and  therefore  actually  present, 
and  that  which  at  the  actual  temperature  would  constitute  saturation,  the  pro- 
portion  that  the  former  bears  to  tiie  latter  wili  be  the  degree  of  humiditjr  for  the 
tirne  being.  Thus,  «.«7.  the  dry  bulb  reading  67°  F.  and  the  wet  62"  F.  gives  the 
difference  of  5°  F.  The  factor  in  Table  B  opposite  67'  F.  is  18,  which  x  5  =  9,  and 
67° -9°  =  58°  F.  =  the  dew-point.  Now  the  weight  of  vapour  per  cubic  foot  con- 
stituting  saturation  is  given  in  Table  A  as  5'^  grains  at  58°  F.,  and  7"27  grains 

5'39  X  1 00 
at  67°  F.,  therefore  the  present  degree  of  humidity  is  '— ;:;^= — ■=0"74,  or  74  per 

cent  of  saturation  at  67°  F. ;  or,  as  we  say,  74°  of  humidity. 

The  two  tables  following  give  (A)  the  weight  of  a  cubic  foot  of  vapour  at  each 
degree  Fahrenheit 'from  0°  to  100^  or  the  weight  that  constitutes  saturation,  the 
temperature  being  the  dew-point  at  30  in.  of  barometric  pressure,  and  (B) 
Glaisher's  factors  for  aH  temperatures  from  0°  to  100°  F. 


A. — Table  of  Tensioiit  and  Detv-poinft,  or  Weight  of  Vapour  constitutm;/ 
Satm-ation  at  every  Degree,  from  0°  F.  to  100°  F. 
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'R.—filaishti^s  Factors. 


F&eUir  the  Pro- 
iluct  of  which 
iDto  the  AiVnT- 
ene«  b*twf«n  the 
naditifc«  of  the 
Dr>'  »nd  Wet  Bulb 
Tliennometer  de- 
ti ucted  froin  the 
fomier  glve«  the 
Dew-point. 
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Mr.  ( Jlaisher  hns  constructe«!  al»o  a  series  of  elaliorate  and  liighly  accurate 
taliles,  giving  tlie  exiMiiision  of  dry  air  by  heat,  the  elastic  force  of  aqueous  vap<>ur 
in  inche-s  of  niercury,  the  expansion  of  a  volume  of  dry  air  when  saturated  with 
vapour,  and  the  weigljts  of  a  cubic  foot  of  dry  air,  of  vaijour,  and  of  saturateil  air,  ali 
cafculatcd  for  the  pressure  of  m)  inches  of  njercury,  ancl  for  eaoli  degree  Fahrenheit 
from  o  to  1(K»\  together  with  enipirical  factors  for  correction  of  results  at  great 
altitudes,  obtained  by  observations  niade  during  his  balloon  ascents.  lliese, 
with  full  iiistructions  for  the  use  of  the  general  tables,  and  the  a<iditions  and 
corrections  to  1h»  inade  in  tlie  results  under  certuin  cirournstances,  as  wl»en  the 
differences  between  the  readings  of  the  vet  and  dry  bulbs  are  considerable,  are 
publishefl  by  TayIor  »V  Fraiicis  of  Fleet  Stre«'t,  priče  :is.  (Jd.,  and  are  indisj^nsable 
to  the  regular  ol)Mej-ver,  tiiuugh  the  sliorter  tables  given  here  will  be  sufticient 
when  extrenie  accuracy  is  not  necess{iry. 


1)EW   AND    FkOST — Foi;    ANK    MiST 

Evai»orati«jn,  in  iiatuni,  (lejteiuls  less  on  the  teiiii)erature  of  the  air  than 
on  its  relative  humiditv  and  conseciuent  capacit}'  ior  takin^  up  more 
niolHturc.  It  is  therefore  aided  by  \vin(ls  \vhich  carrv  otl"  the  air  as  it 
tend«  tovvanLs  sjituration,  and  replaee  it  l»y  dricr.  Kva]K)ratinn  I()\vors  the 
temperature  of  the  air  and  of  tlie  surface  soil,  since  aH  matters  in  j)as.sing 
from  the  Holid  to  the  li(juid,  or  from  this  to  thci  j^aseous  state,  a])stract  heat 
from  their  HurroundingH,  \vlii(;h  they  ^dve  oll'  durin<i  tlie  reverse  transition. 
Thn«  a  heavy  fall  of  sno\v  is  attended  hy  a  pen-eptible  rims  of  temiMirature, 
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and  the  "  raw  "  cold  tluit  accompanieR  a  thaw  is  well  kuo\™.  TUus,  too,  is 
prodiiced  the  refresliing  coolness  that  folhms  a  shovver,  or  the  use  of  the 
\vater-cart  or  hose  in  hot  drv  \veather,  and  au  east  vrind  ieelB  colder  than 
another  oi"  the  sanie  temperature,  and  tavoiirs  mtire  the  formatiou  of  iee, 
becjtiise  its  gi-eater  drjaess  increjises  evaporation  from  tlie  t''.xiK)8ed  surfaces 
of  the  hody  and  from  sfieets  of  water. 


lil 

Dilfcrence  bttwe(jn  the  dry  and  wet  bulb.                      I 
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Bffr  is  the  prec.iy)itated  vapour  from  ihe  lovvest  stratumof  the  aii'chilled 
by  the  rapid  radiiititm  from  the  earth  uuder  a  cleiir  8ky.  It  is  not  formed 
w]ien  radiutiou  is  checked  hy  overhaurring  clouds.  or  a  strong  wind  niain- 
tains  a  eoiislaut  rene\val  of  the  air.  ffoar  frosf  h  not  frozen  dew,  biit  iee 
depoaited  uuder  like  conditions,  save  as  regards  temperature,  jiist  as  anow 
18  not  raio  frozen  in  its  fall,  but  the  form  asaiimed  by  cloud  vapoiir 
precipitated  at  low  tempernturea. 

Foff  nnd  Mist. — Tl^e  formation  uf  fog,  unlikc  tliat  of  dew,  is  favoured  by 
a  moderate  movement  of  tlie  air,  and  iudirectlj   by  irregularity  of  thy 
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rliic«  ot  u  distriel.  It  resiilts  froui  the  rapid  cooling  of  large  masses  of 
air  )>elow  their  dew-])oiutR,  the  exce88  ot"  vapour  l)eing  coudensed,  but  'not 
precipitiitetl  ns  rain  or  8no\v.  Foij  is  theretbre  livniied  by  the  same  causes 
as  when  iutensitied  produce  min.  {\)  tlie  niiughug  of  v<»lumt^s  of  vvarm 
hutuid  Ilir  aud  cokl  drv  air  (provided  the  temperature  of  the  mi.vtvire  be 
below  its  dew.point),  (2)  the  sudden  cliilUng  of  vajK)ur-ladeu  air  when  it 
(a)  impiuges  on  cold  hill-tops  or  clifls,  or  (h)  pasaes  o  ver  laud  cooled  ljy 
evajKiration,  as  wet  clay  soils,  or  (r)  the  surface  <tf  lakes  (provided  the  water 
\)(i  colder  than  the  muving  air).  Mints  formetl  over  ninuing  etreams  in 
frof<ty  vveather  are,  hovvever,  due  to  the  condensatiou  »tf  tlie  vapour  rising 
from  the  warmer  \vater,  and  those  in  vallej'«  and  over  dauip  niejidow8  are 
caused  in  njany  instancea  by  the  eokier,  and  therelbre  heavier  aii*  from  the 
higher  laud«  around  riowing  down  and  cnndeusing  the  vapour  in  the  warmer 
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uir  in  the  vaUey,  wljieli,  if  there  b«.-  little  i>r  no  wiud,  luaj  graduallj  assume 
the  ap^iearance  of  a  lake  of  vvliite  nnul. 

Though  fog  and  nnst.  \vliich  difiler  onlv  in  the  size  of  the  coalescing 
drops  of  vvatt^r,  inay,  like  de\v,  »»iturate  the  (jloihing  of  personB  espoeed  to 
them,  they  are  by  no  nieana  netvssiirilv  indiuitive  of  dunijmesH  of  site.  No 
8Uch  »UHpiciou  attachea  to  those  eapjiing  the  Muinnuits  of  hills  aud  elevated 
moorland  of  acantilj  covered  r<x;k,  or  veiling  the  tdifta  and  lieadlands  of  the 
weHtern  and  southern  coasts,  nor  to  fog«  to  which  the  heights  along  the 
ooufHe  of  rivers  are  esposetl,  even  more  it  may  be  ttian  the  low  lands 
beneath  ;  but  the  caae  is  totallv  diHi*rent  when  %\wy  mark  the  site.s  of  ponds 
and  water-courseB  that  have  (Usappean-d  tbrough  draina^^e,  or  haunt  low- 
Ijring  land«  \vlicre  the  gTOund-wattir  is  near  tlie  surface. 

Cloud«  eonsiiHt  of  eondenHe«!  vajtour  identical  \\  itli  fog  or  niiat,  but  in 
the  higlioKt  regiona  of  the  atniosphere  they  are  often  comiHjsed  of  pri^matic 
erj'HtalH  and  spiculu-  of  iiie. 

The  lowe^t  level«  at  vrhich  ihey  Hoat  range  from  about  2500  feet  in 
the«e  iaLind>*  to  lO.OOU  feet  in  the  tropica.  Howard'8  classilication  of  uloudH 
iH  adopted  univernallv — 
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A,  (.'irruB  A  +  B,  Cirm-stratiis. 

B,  Stratus  A  +  C,  CiiTo-cumulus. 

C,  CuiJiulus  B  +  C,  Cmmilii-straLua. 
A  +  B  +  C,  Cmuulo-ciiTO-Btratus  or  nimbna. 

Cirru.^. — Featherv.streakj  cluuds  at  the  very  highest  altitude.s,  probahly 
composed  of  ice  purtidleB,  moving  slowIy  and  usually  in  a  directiou  opposite 
to  that  of  the  lower  air.  Geuerally  a  sign  of  wind  and  th«  forecast  of 
a  change  of  weather. 

Cirro-stratua,  formed  by  the  oondenaatinn  of  oirruH,  appears  as  a  nctwork 
or  as  "  ribs  "  stretfhinj^  aeross  from  the  horizon  un  une  side  to  tliat  on  the 
other,  but  gniduallj  eoaleating  aa  it  siiiks,  it  iiltiiuatelv  Hpreads  over  the 
vvhole  8ky  of  a  imiforin  dea8ity.     It  iudicates  the  approach  of  rain. 

Cirro-eumulus,  also  a  high  ckind.  thoiigh  at  a  8omewhat  lovrer  level,  is 
more  Hocculent  aud  hitnipy.  th«  roiunk*d  masses  liciug  often  detached.  It 
is  popularly  kno\vu  aa  tlie  '"  luacktrel  sky." 

SfratuH  is  a  cloud  iletiaed  hy  Ho\vard  aa  "a  widely  extended  continuous 
horizontal  sheet,  im-reasing  froiu  !)elow  np\vartls."  It  is  fairlv  unifrjrm  in 
thiukness  and  hue.  Howard  callud  it  "groimd  log,"  which  it  is,  hfted  to  a 
higlier  level.  It  is  a  line-weather  oloud,  uppearing  in  the  evening  and 
morning,  to  vaniah  hefore  the  warinth  of  the  sun.  Another  cloud,  of  no 
greiit  altitudo  and  mnatlj  8een  in  fine  \vcatlier,  ia  the  cnmidif^,  resulting 
from  the  rapid  condeumition  of  moist  air  on  rising  t«>  cooler  strata  of  the 
atuioRphere.  It  is  nias8i\'e,  op4ique,  aud  with  shurplj-defiued  outUnes^ 
roundeil  ahove  or  resendding  a  range  i>f  imamtiiin-peak«,  vvhite,  and 
popularlj  compared  to  wool-])ucka  \vhen  the  snu  shines  on  it,  but  when  it 
conceals  the  san  it  is  dark  often  with  gold  or  silver  margins.  Ita  base  ia 
almost  ahvay8  flat  or  horizontal,  marking  a  stratuni  of  warmer  air  that  takes 
up  the  eondensed  vapour, 

Cumulo-sfratus  is  a  comiuon  form  of  eloud,  uften  uoveriug  great  part 
of  the  skv.  It  is  a  nuxture  of  the  three  itrituary  forms,  and  niarks  a 
tranaition  to  the  jiunhus  or  rain  cloud  ;  the  tlat  base  and  alternate  strata 
of  darker  and  lighter  hne  indicate  alternatiniis  of  waruier  and  colder  air.  It 
8oon  panses  into  the  cirro-cmnulu-stratus,  in  which  aH  three  priinarv  fomis  are 
blended,  and  is  pre-eminentlj  the  cloud  of  rain  and  storm.  "Wheu  approach- 
ing  from  the  horizon  the  upper  border  niay  be  8harply  outlitied,  \s'Fii[e  raiiu 
ia  seen  falling  from  the  under.  but  \vhen  overhead  ali  detinition  and 
diatinctions  are  lost  in  the  rain,  into  w!uch  the  under-aurface  passes. 


Eain  and  Snow 


lore  I 


Eain  is  Lhe  reHuIt  of  tlu»  audden  c.ondensation  of  vapour,  or,  more 
correctly,  of  fiuely  divided  jiartieles  of  water,  eontuined  in  masses  of  warmer 
air  in  the  form  of  log  or  cloud,  when  these  come  in  contjict  with  colder  air 
or  impinge  on  the  cold  summits  of  mountains.  There  are  three  ways  in  ' 
which  this  niay  occiir: — (1)  The  ascont  of  a  current  of  datup  air  into  the 
higlier  regionH  of  the  atumsphere,  (2)  the  contact  of  wiirm  damp  air  %>4th 
the  eoldtir  earth  of  hills  and  niountaiu  ranges,  and  (3)  the  nnxture  of 
raasseH  of  hot  and  eold  air.  The  tirst  i«  jterbaps  the  most  certain  in  ita 
reault,  provided  ouly  the  easential  condition  of  such  a  warm  humid  atmo- 
aphere,  aa  is  rarely  met  with  in  this  climate,  be  present.  It  is,  hovvever,  in 
conatant  opersition  in  the  tropins,  where  it  is  the  chief,  often  the  šole  caus« 
of  tlie  rupioim  rainfuH  in  insvdur  aud  low-lying  regions.  The  second  is  that 
by  \vhich  Uiost  of  the  i"iiin  in  the  temperate  zones  is  pr(*iuced.     In  Europe 
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and  America  alike  tlie  heaviest  rainfiiU  is  found  on  the  we8tern  coasts, 
fanaed  by  the  njoii*t  and  warm  80ut!i-we8tern  gales  frotn  over  the  oceans; 
'and  sinco  these  shores  are  in  Great  Britain,  Scandinavia,  and  North 
Aiueriea  the  more  mountainous,  the  \varm  raptiur-laden  air  is  forced 
nj»wards,  when  the.  tirst  of  these  causes,  tlie  eold  of  tlie  higher  zones  of  the 
atmos]jhere,  is  superadded  to  the  second,  \vhich  aloue  \vnuld  scarcely  suftice 
,  to  produce  the  hea\'y  downpour8  so  frequeutly  observed  in  such  distriuts, 
vhile  the  lateut  heat  set  free  in  the  cundensutiun  of  the  vapour  tenda  to 
maintain  the  mildness  of  the  winter,  as  the  aniouut  of  evajMjrution  doea  to 
uioderate  the  heat  of  Huimner.  The  thiixl  entise  is,  as  Dr.  Hann  haa 
demonstrated,  far  less  ctiicient  thau  uhs  foniterly  imagined.' 

Theavenige  niinfall  in  Eiiglaiu!  and  Wales  is  33-76  in.,  in  Šcotland  46"56, 

[und  in  Irebind  38"54.     But  \vhile  in  the  &isteru  counties  of  Eugland  it  is 

lonIy  25   inches,  in    the  hilly  or  mountainous  and  nioorlaud  districta  of 

Devon,  Comwall.  iVales,  the  Pennine  range,and  CumlK?rland,  it  varies  from 

40  to  80  inches,  in  some  lix?alitie8  exceeding   100.     The  hke  difference  ia 

ob8er\'ed  between  the  eastern  and  western  counties  and  sliores  of  Scotland, 

and,  though  to  a  leas  extent,  in  Ireland.     The  heaviest  rainfalls  In  England 

I  and  Wale8  are  in  the  Lake  district,  around  Snovvdon.  and  over  a  small  area 

in  Carmarthen,  and  in  Scotland  in  tlie  I  sle  of  Skye  and  on  the  oppoaite 

mainlaud  from  Ben  Nevia  to  Loeh  Linuhe.     The  extremes  for  the  vvhole 

,island  are   15  inches  at  Thetford  in  Suflfolk,  and   145  at  Seathvvaite  in 

iCumberland.     But  there  are   marked  diHerences   at   tlio   same   placea  in 

[dilferent  year8,  as  at  Plymouth,  where  the  extremes  liitherto  recorded  have 

'been  45  and  100,  and  at   Exeter  30  and  00,  while,  owing  to  local  oro- 

graphical  conditions,  there  are  spota  in  the  areas  of  the  heaviest  rainfall 

where  the  mean  rivals  that  of  the  lowe8t,  e.tj.  at  Sidmoiith  in  Devoushire  it 

is  32,  and  at  Cockennouth  in  Cumberland  onIy  22,  though  Imt  a  few  miles 

distant  from  Seathwaite  \vhere  the  mean  is  145  inches,  and  the  highest  in 

the  United  Kingdom.     There  ia  no  rehition  between  the  rainfall  and  the 

humidity  of  the  air,  the  latter  dey>entling  on  the  nature  of  the  sciil,  as  may 

be  secu  in  the  following  table,  giving  the  tem|)erature,  rainfiill,  number  of 

rainy  day8,  humidity.  and  nature  of  the  soli  at  a  ntimber  of  English  hcalth 

resorts.     The  independence  of  rainfall  and  huraidity  is  wel]  illustrated  by 

the  fontrast  presented  by  Falmouth  aud  Cromer,  the  rainfall  at  the  former 

|l)eiug  GO  per  cent  greiiter,  but  the  humidity  5  per  cent  lesa  than  at  the 

latter : — 

'  He  m1vul»t(.>d  th»t  tho  admiKture  of  equal  Tolumes  ofiiaturAtod  air  at  77*  F.  aud  32'  F., 
ininff  respeotivelj  10'0  aiul  21  grnins  of  vapour  in  thv  cubi'  foot,  vtoulci  pve  n  mean 
■rature  of  .S8'7'  F.,   nut  64  5',  o\ving  to   the  libcration  of  001*3  uiiiCs  of  heat   ia  tho 

ilMation  of  1*6  f;r>iiiis  of  va|>our  in  Uie  cuhic  foot,  of  wliii'h  0*9  granih  Huuld  bo  taki-n  uii 

•Min,  Icnvini;  <inly  0»  (braniš  to  be  thriiwn  douu,  na  a  rninfAlI  from  a  columo  1000  fi-et  hign 
O?  not  uiiir«  llinu  0018  inch  ;  and  sach  a  dilTereucv  a«  IT  F.  aud  32"  F.  ia  itaelf  iu  tho  Li^heiit 
dogre«  ini|iru)Mbi». 
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PlMX. 

SutMiil. 

Mran 

T.M1I- 

perolur« 
fn.leg.F. 

Mncn 

Tem- 
pe ratntr 
iii<l«K.F. 

Meaii 

I>»ily 

Raiige 

indi«.F. 

tl€«U 

aunual 
Rainfall 
liiinctiM. 

D)a3'H. 

Kuroidity 
I«!r  cetil. 

Beganfs  Park 

Londuti  cUy 

41-6 

56-9 

13-8 

25-16 

164 

80 

HMgate. 

Chalk 

41-8 

56 -4 

10-9 

22  »8 

165 

81 

Lowestotl 

Gravel       .... 

40-8 

54-8 

11-4 

24-09 

173 

83 

Croiner  . 

Crafclanii  !)liu>  cUv 

10-6 

55-4 

12-0 

27-73 

154 

85 

Si^nirborougli   . 

Loaiii  011  L-lav     . 

40'R 

54  1 

10-0 

26-68 

19.^. 

88 

Hutings 

Saud  ou  Mudstone 

42-2 

57-0 

11-8 

29-26 

137 

82 

Ekstboume 

\Vest-t'ud  i-lialk,  east  loaiu 

42-2 

56-2 

29-53 

165 

Brigliton 

\Vest-en(l  clay,  ea^t  chalk 

42  5 

57  1 

11-2 

»0-43 

163 

78 

Soutlisea 

Bagshot  sand  and  cUy 

42-7 

56-2 

13-8 

26-3» 

173 

82 

Venttlor 

Lower  gn-euAntid 

44-2 

57-7 

10-5 

28-83 

167 

80 

\Veyinouth 

Sand.  hliiMgle,  ilay    . 

41  5 

56-8 

10-3 

27-61 

162 

81 

Tdgnmoutli   . 

Marl,  in  iiaiu  sand    . 

4.'J-8 

67-0 

12-4 

32-28 

169 

82 

Tor^ariv 

Liniestoue 

43-5 

55 -9 

10-8 

31  -72 

177 

80 

Falnioutli 

Slate  on  ijuart^ 

44  1» 

57-0 

9-5 

43-49 

204 

81 

Ilfraconibe 

Shales  on  .^andstotu'  . 

44  9 

57-0 

8-4 

31-53 

191 

85 

Llandudno 

Limesloue 

427 

55-2 

lOl 

27-52 

175 

79 

Guern»ey 

Granite     .... 

46-6 

67-6 

9-1 

33-28 

192 

85 

These  uverages  are  tfikeii  tVom  the  rec<:)rds  fd'  the  Meteorological  Societj 
from  1881*  to  1888  incltisivL',  exce]it  for  Brightori:,  whero  thej  have  been 
contrilaitcd  bj  a  locjil  obBer\'er  dnring  the  vctara  1879  to  189*2. 

The  8ea8oanl  distributioa  of  tlie  raintall  iii  the  easteru  and  we8tera 
cnuuties  of  Euijliiiid  and  in  Loudon  is  sho\vu  below : — 


Average  (UniMI  in  1 

Dche* 

lis  13  to  T  »7  2. 

Urder  nr  Manths 

Onlf  r  ijf  Montha 

in  ihc  Kant  of 

iD  th«<  Wogt  of 

EiikIjiuiI. 

Ea8t. 

lx)ndon 
(i.ll(jlitly 
diflerNit). 

KuulAlIll 

We«t. 
5-25 

Kn|(Un<l. 

Anguat 

2-84 

2-26 

November 

November 

2-83 

2-28 

4-97 

Octol.fr 

October 

2-71 

2-74 

4-42 

December 

July 

2-57 

2-32 

3-95 

Augiist 

SoptcmlttT 

2-55 

2-35 

3-72 

.lanuary 

Mav 

2-11 

2-07 

3-54 

September 

J  UMI' 

1-95 

2-01 

3-4« 

Ju  y 

Jannarr 
DecenitkT 

1-89 

1-91 

2-86 

Februar} 

1-60 

1-93 

2-84 

;  MaR-h  \ 

February 

1-59 

1-52 

2-84 

l.huie     i 

April 

rio 

1-66 

2  59 

(  Aprii  \ 

Murcli 

i-io 

1-52 
24-55 

2  09 

l.May   J 

25-52 

43-03 

MeasUREMENT  Of  Kainfall 

Rain  (jnmjf. — The  liest  form  is  tfutt  kiuiWM  a.s  theSiio\vdou  ujuupe,  wliicli  t-oii- 
sLat«  of  a  glas.s  funiiel,  haviiig  a  dianieter  <if  h  iiudie-s.  antl  tlierefore  aii  sirea  of  50 
square  iucUfes,  let  itito  a  deep  copppr  cjlindi-ical  vi^s.sel,  lia\in>f  a  riiu  inside  just 
l>elL)w  its  upper  rnargin  on  whi€h  tlie  funiiel  tuay  rest.  \Vitliin  tlu.s  is  n  gla.ss 
t;ylinder,  iiito  ■wliicli  the  iu\yp  of  the  fiinnel  dip«4,  providcfl  with  a  lijj  foi- txm\  eni- 
eiice  in  enipljin^  it-  To  retaiti  ,snow  whic:}i  mislit  be  ldown  out  nt  the  funnel  a 
second  cvlinder  of  copper,  ^i  incln?!>  in  diariieter,  atid  open  afc  l>oth  ends,  is  muunted 
on  the  riiu  of  the  other,  so  as  t<>  foriri  a  wn.ll  several  inches  high  amund  it.  It 
should  have  a  Haugo  on  its  lower  etul  to  steady  it.  'l'he  water  of  the  nielted 
siiow  is,  wlien  eollected,  oiice  a  day  or  ofterier  in  hot  we4ilher,  nieji-sured  in  an 
accurately  gi-aduated  glasis,  unless  the  recHi\er  itself  bc>  graduated  for  the  pucpose. 
Uut  the  narrower  the  measuring  glass  tlie  more  aeeuraie  wtll  be  the  ostiniatioei. 
Thus,  if  the  diameter  of  the  niea.sure  l)e  žA  inclies  its  nreji  m  iM  tte  5  .scpiare  inches. 
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or  one-teiith  thnt  of  the  fuiiiiel,  and  each  inch  and  tentb  of  an  inch  on  it  will 
repreient  a  depth  of  0'1  inch  and  0"01  inch  of  rain,  Tlie  ^auge  should  be  tixed  at 
a  heiglit  of  1  to  4  feet  froui  the  ground  in  an  open  situation,  free  from  aH  e<ldies, 
with  no  building  or  other  object  subtending  an  angle  of  20'.  TlieoreticAllv  the 
elevatiou  shoula  malce  no  diderence,  but  in  practice  it  is  found  that  a  gauge  placed 
on  &  terrace  or  a  roof  show3  a  less  aniount  of  rain  owing  to  the  up-current  of  air 
produced  by  the  deflection  of  the  wind  impinging  on  the  tace  of  the  walL 

This  i&  tnc  exp1anation  of  the  appareutly  lesser  rainfall  on  roofs  and  teiraces 
than  on  tlie  ground  below ;  but  wnen  tho  difference  of  elevation  ainounts  to 
hundreds  or  thousands  of  feet  the  phenomenon  is  real,  for  cooler  raindrons  or  snow, 
in  passing  through  wanuer,  nearly  saturated  strata,  or  those  in  which  tiie  vapour 

„is  alreAdj  ct>ndensed  as  cloud  or  fog,  condense  the  gaseous  and  precipitate  the 

[condensed  mi)išture,  increa-sing  rapidly  in  bulk  as  th«y  fall. 

In  London  and  the  eaAt«>rn  counties  a  fail  of  1  inch  in  the  twenty-four  hours 
is  r»rely  exce<>ded,  though  312,  STj.  and  4'6  inchos  ha  ve  been  coUected  within  a 

jfew  hours  on  some  occasions,  and  4'3  and  5'3  in  the  westem  shores. 

The  I  lulk  uf  suow  dep<?nds  on  the  size  and  grouping  of  tlie  cry8tal.s,  but  roughly 

1  •  foot  i>f  snow  currespouds  to  an  inch  of  rain.     AUeged  falls  of  4  or  6  feet  are 

I  TCallr  the  eflects  of  dnfting. 

The  que«tion  of  tlie  origin  and  formation  of  hail,  wliether  of  the  true  and  hard 

lor  the  soft  kind,  i&  one  that  ha:«  never  been  satisfactoriIy  solved. 


WlNDS 

Though  we  can  no  longer  assent  to  the  proposition  that  "  the  wmd 
bloweth  where  it  listeth,"  we  are  not  yet  in  a  position  to  determine,  much 
leaa  to  predict,  "  whence  it  coiuetli  and  vvhither  it  goeth,"  but  we  can 
watch,  and  to  some  extent  anticipate  its  progress.  Winds  are  the  ettectH 
of  disturbanoes  of  equilibrium,  constantly  proceeding  in  the  freely  mobile 
ktmosphere ;  the  causea  of  these  disturbances  being  unequal  densities  due 
anequal  distribution  of  temperature  and  vapour,  aided  by  phy8ical 
id  other  factors,  and  are  general  or  local  in  their  action.  Among  the 
mefT&l  are  the  pemianently  higher  temjterature  of  the  equatorial  zone  and 
i  oold  of  the  polar  regions,  the  annual  alternatiou  of  summer  and  wiuter  in 
le  northern  and  ajuthera  hemispheres  due  to  the  oblirjuity  of  the  earths 
cie  to  the  plane  of  it«  orbit,  and  con8equeiit!y  the  greater  or  leas  angle  of 
icidence  of  the  8un'8  tujs  whereby  one  heuiisphere  is  alway8  wanner  or 
jlder  than  the  other,  and  the  diurual  cycle  of  day  and  night  due  to  the 
itation  of  the  globe  on  ita  axi8,  expo8ing  succeasive  longitudinal  segmenta 
\pf  ita  Burface  from  we8t  to  east  to  the  influence  of  the  nolar  ray8,  the  eflect 
>f  \vhich  in  the  diurnal  range  of  temperature  is  more  marked  in  that 
lemisphere  which  is  for  the  tirne  being  the  warmer;  while  among  the  local 
ouditious  are  the  distribution  of  land  and  water,  with  their  unetiual  capaoitj 
)r  absorption  and  radiation  of  heat,  and  the  evaporation  from  the  ooean, 
anding  by  the  addition  of  aqueou8  vapour  to  lower  the  den8ity  and  pressure 
the  atmosphere ;  the  influence  of  warm  and  cold  ocean  currenUs  which, 
iving  a  like  origin  with  those  of  the  atmosphere,  are  deflected  in  ali  direc- 
lons  by  the  ehores  of  the  contiuents,  and  a  aimilar,  though  less  absolute, 
ibntaciu  preaented  to  utmospheric  currents  by  mountain  ranges,  which 
Ject  them  to  some  extent,  but  exert  a  more  powerful  action  in  cooling 
ita  aud  precipitating  their  moisture  as  they  impinge  on  their  summits. 

Tin.  M-lr.iity  of  the  rotfttion  of  tlie  glo1>e  l>eing  greatest  at  the  equator  and 
■virurds  oithor  pole,  the  iipper  and  lower  perpetual  currents  from  the 
I*  _  ■   polcH,  an«i  from  the  poles  to  the  etjuntor,  are  dene<rte<l  toward8  the 

atb-weMt  or  north-east  as  tliey  imu«  from  zone«  of  greater  velority  to  those  of 
_      ttr,  or  vice  verni ;  but  these-,  a.«*  well  a«  the  aecondary  aud  dir»*ctly  de|»endent 
*  friienotiietm  of  tratle  winils  and  monsooutt,  beloug  rather  to  the  <ield  of  phyaioal 
\\t\iy  than  to  ihe  apparently  fortuitous  and  variable  pbenomena  of  veather 
VOL  Vin  5 
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and  cliinate  with  whicli  vve  are  conceinetl,  antl  in  which  local  conditioiis  play  so 
important  a  part. 

lu  the  rotation  of  ttie  gIoI)e  on  its  axis,  the  atiiiosphere,  Ijeing  less  coherent 
thati  the  eartli,  tends  to  lag  bcliLnd  ;  consequently  in  ttie  nortliern  hemisphere 
winds  blowiiig  froiii  tlie  iiortli  deviate  lwward.s  the  west  and  assunu'  a  north- 
ea8t«rly  direclioii,  wlule  southerly  wiiids  liecome  soutli-west.  In  t!ie  southern 
heniisphere  the  resultant  of  these  forces  will  obviuu8ly  be  tlifi  convei^se  of  this, 
and  the  directiun  of  tlie  wind  round  aa  at-ea  of  h.>w  pressure,  \vliich  in  tlie  northein 
hemisphere  is  the  reverse  of  tliat  of  the  hands  or  a  watch,  will  in  the  southern 
l)ewitn  them,  and  tluit  mund  one  of  higher  wilt  be  witli  the  liaiids  in  the  northern, 
atid  against  them  in  the  soiitJiern  lieinisphere  ;  the  definition  of  cjclonesandanti- 
cyclone8  commonty  given  and  Imsed  on  the  nrder  in  the  countries  of  Europt*  and 
North  America,  Ijt-ing  reversed  in  tliin  particuLir  in  those  south  of  the  etjuatorial 
zone.     Hence  Huys  Rallots  law,  whieli  may  be  shortlv  stat4?d  thus  : — 

"Stand  with  your  hack  to  the  \viiici-  then  in  the  northern  hemisphere  the 
barometer  will  I«?  lower  on  your  left,  and  in  the  southern  on  y()ur  right.'  Wlnch 
is  GiiS  true  of  tnean  pressure  and  winds,  as  it  is  of  the  teniporary  phenomena  of 
jstorms  at  sea  foi-  which  the  Dutch  professor  propounded  it. 

The  general  coninlex  of  renioter  consetjuences  of  the  factors  already 
lumerated  is  nianireKted  in  the  vertical  rotation  of  the  atmosphere  over 
linnted  areas,  tlie  vortices,  or  more  accurately,  lielices  aml  aiitihpliees  travelling 
in  these  latitudes  froni  west  to  east,  with  a  tenrlenrj',  for  the  reiisnns  ah'eiuly  givcn, 
to  deviate  in  a  iiorth-ejisterly  direction.  Thev  are  of  t>vo  kitids,  kiiowii  ascyclones 
and  anticyclones,  tho  Imrometrie  pre.isure  in  tlie  cyelone  being  lowest  in  tlie  centre 
and  rising  i'apidlv  towards  the  circuiiiforenee.  The  arejv  covered  is  relatively  small, 
the  raovementot  theair  iscentriiietal  and  lielicoidal,  and  from  righl  to  left,  or  as  it 
is  generallv  expressed,  in  a  direction  o])jM»site  to  that  of  the  hands  of  a  watch,  its 
velocity  Ijeing  dii-ectly  |nopo]'tioued  to  the  abruptneas  of  the  transition  from  low 
to  high  pressnre,  or  as  it  is  called,  lK)iTowing  a  term  from  engijieering,  the  steep- 
ness  of  the  gradient.  The  pressure  being  tovvest  in  the  centre  eyclones  are  often 
spoken  of  a-s  " depressions."  In  ttie  aiiticvclone  aH  tliese  eomlitions  are  i-eversed  ; 
the  atmospheric  presaure  is  highest  in  the  centre,  the  outvvani  gradient  genfle. 
the  arejt  covered  large,  the  movement  of  the  aii-  centrifiigal,  antihelicoidal,  and 
from  right  to  left,  or  in  tlie  s;iine  direction  as  the  IihikI.s  of  a  vvatch,  wlii!e  it  is, 
iivving  to  the  lesser  gra<lient,  marked  by  a  less  veh>city  tlian  that  in  the  cyc]one, 
\vhicn  in  the  j>opidar  niind  is  generally  a.s.stKiate<l  with  the  notion  of  storms.  When 
the  "  depre.s.sion  '  or  centre  of  a  cyclone  pa-sses  by  to  the  north  of  any  plače  the 
wind  "  veers,"  that  is,  changes  as  from  S.E.  through  8.\V.\V.,  Ijut  if  it  p&ss  by  on 
the  south  the  wind  "  l)ack.s,'  or  ehatige.s  in  the  opposite  order. 

The  cyclone  i.s  characterised  hy  high  winds,  rapid  change,  and  more  or  less  cloud 
and  i-ain,  lowering  tlie  temperature  in  summer,  but  laising  it  in  winter.  The  anti- 
cyclone,  on  the  otlier  hand,  nioves  slowly,  and  niay  even  remain  <>tationary  for  davs. 
or  soiuotinies  weeks  ;  it  is  attended  by  calm,  clear  weather,  thorefore,  lu>t  and  ary 
in  summer,  but  dr^y  cold  and  frosty  in  winter  ;  thereniay,  hovvever,  l>e  fog-s  niostly 
on  its  >)order  during  cold  weather.  Though  neither  is  restricte*^!  to  any  season, 
cycIones(x;cur  with  greater  freQuency  and  severity  between  Novemljcrand  March, 
the  period  of  storms,  those  in  tlie  summer  I»eing  as  a  rule  of  less  intensitv,  that  is, 
the  velocity  of  the  wind  is  generally  less  in  summer  than  in  winter.  Equinoctial 
^ales  are,  as  the  records  of  tlie  incteorological  oliice  prove,  ci-ejitions  of  the  ix>pular 
imaginatioii,  in  nortliern  Europe  at  any  rate.  The  Ktormy  Eeason  oloses  iudeed 
with  March,  but  rarely  sets  in  before  November,  while,  as  every  seaman  knowB, 
the  maxiniuin  of  frequency  and  severity  is  niaintained  between  Cbrislmas  and 
February. 

The  lielicoidal  rather  than  cvcloidal  movement  of  the  air  in  these  vorticea 
©xplains  the  fact  that  wtnds,  when  of  nioderate  veloeity,  oxhibit  tlie  character 
aa  regards  temperature  and  liuuiidity  of  the  regiona  whetice  they  appear 
to,  and  rpally  do  come  ;  and  the  ap[>arent  paradox  that  in  cyclones  of  steep 
gradient  there  often  seeius  to  be  little  or  no  relation  betvveen  the  quarter  wiieiice 
they  appear  to  bIow  and  the  character  usually  a,ssociated  therewith,  their 
apparent  direction  being,  in  fact,  an  accident  of  their  iiear  apprtvich  to  a  cycloid, 
and  of  the  part  of  their  orbit  encountered  at  the  particutar  time  and  place.  Such 
cy«lone.s  aj*proximate  to  the  extreme  type  witli  the  minimum  of  area,  and  maxi- 
nunii  of  gradient  and  velocity  known  as  a  whirlwind,  or  in  tho  tropics,  a 
typlioon. 

The  countries  of  western  Europe  are  at  a  disadvantage  in  being  unable  ta 
watch  the  approacfa  of  cyclones,  until  they  are  alivadv  upon  them,  Nviiereas  those 
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oeiitrnl  aiu!  eiLsteni  EurojDe  und  tlie  ensteni  Statea  of  America  receive  intitna- 

tinn  of  coining  storm.s  froiii  the  cliains  of  uieteorological  atAtions  to  the  we«t  for 

)!iny  huridreds  or  thousanda  of  miles.     Froni  the  infoniiation  received  froiu  lli*x3e 

btAtions  tlie  area;^  eovered   l>y   cj-clone.s  or  Hnticyrlune.s  at  any  given  l)our  are 

»apjM^l  out  at  tlie  natiuiial  ineteorologicail  oltiffs  by  concentric  series  of  i.soljars, 

Se  fttmospderic  pre>4sure,  tiie  direction  and  velocity  of  the  winds,  and  the  reodings 

the  thermonieter,  Ijeing  iiulioated  on  the  inaps,  and  other  facts  as  rain,  fog, 

stated  )jelow,  as  uiay  do  ueen  daily  in  the  Timtt. 

Anemombtrv 

Diftrtion. — The  vane,  a  siniple  rectangle,  rnust  be  put  up  where  it  will  be  un- 
iHected  by  eddie^,  whether  horizontal  ur  obIique,  and  adjusted  to  the  trne  ineri- 
iian,  for  the  needle  at  the  present  tirne  j>oints  we.st  of  the  north.  19'  in  the 
}xtreiue  S.K.  of  Ent^land,  to  25'  in  the  N.\V.  of  Ireland,  the  lines  of  equal  declina- 
ion  ruiming  N.N.ft.  and  S.S.W.  It  is  sutlident  to  register  the  wind  under  the 
igh(-quHrters  and  iialf-quartera,  N.,  N.E.,  K.,  S.E.,  S.,  8AV.,  W.  and  N.W.,  but  any 
hange  during  the  day  niust  h)e  noted. 

l*res»urr  is  closely  connectetl  with  the  velocity,  but  cannot  be  inferred  from  it 

orded  by  the  anenionieter,  sinoe  that  instrument  ind)eat«s  only  the  niean  of 

sriod  under  observat  ion,  and  thedestructtiun  wrought  by  winds  is  the  result  of 

len  gu«ts  or  blants  during  which,  it  tnay  be  for  minute«  onIy,  much  higher 

•l<K-itii.is  and  pressures  are  attaint«.     The  aneniometers  of  Osler  and  of  Cator 

idicate  and  rfconi  tiie  pressure  exerted  by  the  wind  on  plates  by  tracinps  on  a 

-un.     Cfttora  is  worko<l  by  levei-s,  Osler  s  by  springs,  which  are  more  hable  to 

«leteriorate<l  by  exposure.     The  readings,  moreover,  vary  with  the  size  of  tlie 

ates.  for  wliioh  the  cust4)mary  8quare  foot  is  probabIy  insutficient. 

\'flitri(t/.—ltr.  ({obinson'8  and  Caselhis  are  most  used.  In  the  forrner  the 
ind  18  receiveil  on  four  cups  which  work  a  dial ;  the  larger  the  cujm  tbe  more 
rrect  the  readings. 

It  wa8  formerly  the  practice  to  li-ssume  that  the  register  indioated  one-third  of 
e  true  vel<Kjity,  but  rrofessor  Stokes  found  with  Hobinsons  anenjometer,  as 
ised  by  tlie  U<»yal  Mete«irological  Sooietv,  having  cups  9  inches  in  diameter,  on 
ni*»  i  feet  long,  tiie  factor  to  lw  i'4.  .Sir  F.  James  g^ves  the  formula,  F  =  ti*x0'006 
r  cakMdating  the  prt!.ssure  frutn  the  velocity,  r>  l>eing  the  velocity  in  miles  per 
inr,  aTiri  P  tne  pressure  in  Ibs.  jier  squarefoot,  the  pre&sure  varying  as  the  sqaare 
"  the  velocity. 
Bcauforts  scale  used  in  the  Koval  Nftvy  is  adopted  by  the  Meteorological  Office, 
Schoits,  which  diders  chieny  in  the  lower  velocities,  is  enjployed  by  the 
uns  and  Scanditmvians. 
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Velocitv  and  Pre*sure  of  IVinff.                      "^ 

Mile«  per 
Uijiir. 

Minute. 

Feetiier 

8«C0(Ul. 

Premare 

(direct) In 

lb».  por 

StjiukreVooL 

Description. 

1 
2 
S 
4 

6 
10 
15 
20 
25 
80 
35 
40 
45 
60 
60 
70 
80 
100 

88 

176 

264 

352 

440 
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13-29 

1760 

2200 

2640 

8080 

8520 

8960 

4400 

5280 

6160 

7040 

8800 

1-47 
2-93 
4  4 

6-87 

7-33 

14-67 

22- 

2fl^3 

36  •« 

44- 

51  3 

58-8 

66- 

73-3 

88- 

102-7 

117  3 

146-6 

•006 

•020  \ 

•014) 

•07!»  \ 

•123/ 

■4fl21 

]  -107  / 

1  -968  \ 

3075  t 

4-1281 

6  •0-27/ 

7-8721 

9-963/ 

12-300 

17-7121 

24-108/ 

31 -4881 

49-200  f 

Hardij  perceptible. 
J  ust  perceptible. 

Geotle  bree^e. 

Pluasaat  breeze. 

Briak  gale. 

Higb  wnd. 

Very  high  wuid. 

Storm. 

Great  Btorm.              t 

Hurrican«. 

Weather  Chartg. 

In  the  compUation  of  weiither-n»af)s  tlie  ilirection  of  the  winds  is  indicated  by 
arrows,  uiwl  tlio  force  by  the  nuiober  uf  piunae  from  1  to  5  : 


Sjrmbol. 

Foree. 

Velocltj'. 

Mile*  per  Ilour. 

MetTM  per  GeconJ. 

1.2 
3,4 
6,6 
7.  8 
9.  10 

0  to    »•O 

9^1  to  22-5 

-6  to  40-5 

40-6  to  67-6 

67-6  »nd  miwftrdis 

0  to    4-0 

4-1  to  10-0 

10-1  to  18-0 

18-1  to  300 

80  1  and  o  ver 

-»-♦ »• 

The  repi-esentation  of  the  laean  velocities  and  dii-ections  of  prevailing  wtnds  ia 
very  unsatisfactorj.  VVintl  rosesare  perhaps  the  beat  aud  simple-st :,  the  porcentagesl 
of  the  observed  cUrections  being  indicated  by  «he  rehitive  leugth  of  thi^  ray8  in  a, 
diagram  of  tlie  couipass,  and  the  niean  velocit^v  or  force  (pressure)  of  each  shown 
by  a  nuinlier  at  tlie  extrf*iuity  of  the  ray.  'Uie  rnys  should  Ijf  divided  irito  ten 
equa]  .segnientsby  a  series  of  coiicentrie  5  perct^nt  circies,  leaving  tlie  iutermediate 
units  onlv  to  \>e  "deterinined  by  it>easurpiiient  or  liy  the  eye.     (See  Fig.  5,  p.  Gl.) 


Influknce  of  Mktkorological  CoNDiTioNs  ON  Hkalth 

It  was  one  of  the  many  apophthegins  of  the  great  Max  von  Pettenkofer, 
at  once  vrla«  and  witty,  that  "  sve  do  uot  leave  home  ibr  chauge  of  air,  but 
for  change  of  sotV,"  and  it  ia  ab8olutely  trne.  The  air,  as  air,  is  in  pc>r]H}tual 
fliLX,  but  thecliinate,  in  the  local  and  more  limited  meauing  of  Ihe  \vord.  is 
determined  by  the  soil  even  more  than  by  elevatiou  aud  aspect,  whicli  are 
eecond  only  to  it  in  Luijiortance.  On  Lhe8C  \vitli  the  character  of  the  soil 
as  r^ards  its  nature,  peruieability,  retentiveness  of  \vater,  deplh  uf  subsoil, 
rise  and  fall  of  ground  vvater,  if  present,  or  its  absence,  the  siirlžice  con- 
tour,  presenee  or  absence  of  trees  or  herbage,  its  draiiiage  and  t-ultivalion 
or  \vaste  character,  and  even  on  its  colour,  as  atteoting  its  absorption  or 
retiection  of  light  and  heat,  depend  the  amount  of  rfiinfall,  the  danipnesa 
or  dryne88  of  the  site,  the  humidity  of  the  air,  the  tendency  to  fogs,  and 
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some  extent  the  temperature  of  the  plače.    "When,  in  fact,  one  hears 

ttvfo  ]>lace3  within  a  few  milee  of  one  another,  or  the  two  extreniitie8 

flome  seaaide  lieiiUh  resort,  have  different  *'  aira,"  it  vrill  alway8  be  foiind 

that  it  is  the  soils  that  diHer,  aud  tliat  ia  this  lies  the  explanatioa  of  the 

Mflerence  in  the  local  climates. 

A  full  esamination  of  the  influcnce  of  soil  on  climate  belongs  rather 

to  phyi<iof,m»phy,  and  we  must  limit  our  observations  to  its  immediat« 

•aringa   on    nieteorological   couditions.      Gravels,   Banda,   and  chalk   are 

mong  the  most  [lervioug  to  air  and  water ;  i/  derp,  they  will  lie  dry  aud 

arui  and  free  froiu  fo{»8,  except  sea  fogs,  and  auch  as,  forming  on  hill  tops 

nd  clitls.  do  not  betoken  dampness  of  Bit«.     But  a  shallovv  surface  soil  of 

is  kind  resting  on  an   iniper\ioua  stratum   will  accumulate  a  sheet  of 

ound  vvater,  oscillattug  witli  the  amonut  of  rainfall  for  the  tirne  being, 

d  sometiuies  rising  almast  to  the  surface.     If  by  a  river  side  the  ground 

aU-T  will  clo8ely  follow  its  ebb  and  flood,  and  in  a  hollow  the  soil  will  b« 

aterlogged.    Capillary  attraction  and  evapoi-ation  will  keep  siich  localities 

mp  aud  foggy.     Impervioas  and  yet  retenti%'e  Hoils,  as  atilT  clay8  and 

Is,  do  not  admit  of  ground  \vater,'  but  are  cold.  damp,  aud   foggy,  tb« 

rain  lying  long  on  the  surfax:e  as  Lirge  puddles  which  evaporate  slowly,  or 

ainking  a  few  inches  into  tbe  cultivated  or  made  Boil  on  the  siirface.     In 

tonus,  however,  with   the  entire  area  well  sewered   and    paved,  clay  soils 

niay  be  fairly  dry,  and  for  low-lying  riverside  dweUiugH  their  iiuperme- 

abilily  is  a  distinet  advantage.     Impervious  and  iion-retentive  rocks  are  of 

urse  tlie  driest  of  alL 

IIi[/h  Altitudcu. — The  factors  that  go  to  make   up   the   characteristic 

mate   of  high   altitiides  are   the   low   atuiosf>]imc   pressure,  the   leaser 

ount  of  oxygen  in  a  given  vohiuie  of  air,  the  lower  temperature  and  greater 

neas  of  the   air,  aud  the  greater  intensity  of  the  šolar  rays.     Though 

e  esporimental  metlKnls  adopted  to  detenuine  the  nature  of  the  changes 

in  the  blootl   induced  by  the  long-eontinued    respiration  of  such   rarefied 

air  have  l>een  subjected  to   severe    critteism,  there   cau  be  no  reasonable 

doubt  <iH  to  the  increase  in   the   number  of  erythrocytes,  the  amount   of 

R-moglobin,   and   the   capacity    for  absorbing  oxygen,  together  with  the 

laler  tlopth  and   volume  of  tiie   respirations ;  while   stimulation    of  the 

poration  from  the  l)ody  aud  the  metabolic  processes  aid   the   general 

trition.   and    tlie   iulhtence  of    the  šolar   rayB  in   a   clear    diathermic 

nosphere  eaunot  but  be  highly  beneticial. 

The  effect  of  dampneas  of  soil  ou  the  prevalence  of  phthiais,  though 
dispti table,  is  but  indirect;  corabined  with  humidity  aud  fog,  vvith  cold 
nds  aud  cliill,  it  is  apt  to  induc«  catarrhal  stjites  of  the  re8piratory 
UC0U8  membrane,  reudering  it  more  vuluerable  to  tho  attacks  of  the 
bercle  baoillus,  espocially  if  the  domestic  and  other  couditions  of  life  be 
ore  or  leas  iu8anitary ;  but  simple  exposure  to  cold,  and  even  to  wet,  aa  in 
life  paaaed  in  the  open  air,  tends  to  barden  the  8y8tem  against  sueh 
t6,  as  is  seen  in  the  extraordinary  exemption  from  phthiais  aud  the 
of  the  re8piratory  organs  eujoyed  by  tishennen,  and  in  a  less  degree 
ugrioul  turista,  and  in  the  results  of  the  out-door  treatment  of  peraons 
dy  phthiaical, 

Cold  and  damp  localities  are,  ho>vever,  conducive  to  rheumatic  aftections, 
h  acute  rhcumatism,  or  rbeuraatic  fever,  really  a  ditfereot  diseaae, 
to  be  more  prevalrut  in  places  exi)Osed  to  cold  (lry  mnds,  prol>ably 

I  ■Q*ttll»d  "  land  imringi "  met  with  in  heaT^  gIbjb  are  ainms  of  gravol  vhich,  collecting 
wat(<r»  aloiiK  tlirir  une  of  ouUtoas,  oct  prvciaeljr  »a  "a^cultuiml  draiiu,"  aml  ure  a 
atino)'«ncv  wheu  it»ti.'nM<cled  by  the  celtara  or  l>a«t-(ii«iiU  of  hoii.««'«. 
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from  tlie  liability  to  sudilen  aiTest  of  the  t>er8piration  incident  thereto. 
So  long  as  the  nonnal  temperature  of  the  blood  is  maiukiined  by  uii- 
checked  perspiration,  and  the  tension  of  the  vascular  ajstem  by  imbibition 
of  watcr,  the  uiost  inteusc  heat  in  a  dry  atmospliere  cau  be  lx)rne  without 
ill  elTeets,  as  in  Colorado,  but  the  failure  to  maintnin  either  of  these 
oonditions  is  8peedily  followed  by  one  or  otlier  form  of  heat-stroke.  ^^ 

Malarial  diseases,  so-called,  can  no  longer  Ite.  ascribed  to  nieteorological^^H 
oonditions,  since  it  bas   been  proved  cxperiinentally  tfiat,  so  lon^f  as  the^* 
))ndy  is  protected  against  tlie  attiicks  of  tlic   HtKrphdes,  men    uiay  n.-side 
with  impunity  in  the  most  "  pestilential "  districts,  even  aleeping  ou  the 
ground   exposed   to   the   night  aii-,  \vhile   tlie  disease   may   1«    induced 
artLficiaDy  in  tlie  healthiest  localities  by  tlie  bites  of  iufected  iusects. 

The  seasonal  prevaleuce  ol"  diseases  of  the  re9pii'atory  orgaus  Ls  clearly 
attributable  to  the  \veather  oonditions  of  cold  and  damp,  or  the  chilling 
eflects  of  cold  dry  vrinds  on  the  skin  and  bronchial  mucoiis  membrauea 
The  anniial  reourreuce  of  diaiTlueal  aHeclioua,  eBpecially  among  infants.  in 
the  tliird  quurter  of  the  year,  so  soon  as  the  ground  temperature  at  a 
depth  of  t\vo  feet  or  thereabouts  reachea  and  continues  at  or  over  60'  F., 
is  ea8ily  explaiued  by  the  resuscitation  to  activity  of  certain  pathogenic 
Raprophy tes  _  to  which  these  diseases  are  due,  and  to  the  ehanges  efifected 
by  their  meaua  in  inilk  and  other  foods.  But  the  annual  cnrves  exhibited 
l)y  other  spccific  infectious  diseases  present  problema  of  greater  comphlexity. 
For  the  piirpose  of  investigation  of  their  etiology  \ve  must  distiiiguish 
between  those  that,  though  propagated  by  direct  personal  infection,  are 
origiually  refenible  to  the  attackn  of  baeteria  having  an  independent  and 
extra  C4>ri;>oreal  existence  in  the  outer  world,  that  is,  in  the  soil  or  the  \vater, 
and  those  that  are  purely  parasitic,  the  baeteria  being  unable  to  maintain 
an  active  exist6nce,  and  to  perpetuate  their  kind  out  of  the  human  body. 
These  que8tion8,  together  with  th<ise  in  vol  ved  in  the  cyclical  reciirrence  of 
waves  of  greater  and  lesser  epidemicity,  have  been  already  disoussed  in  the 
article  on  "  EpidemiMlogy  "  (vol.  lii.),  and  vve  ahall  restrict  ourselvea  to  a  few 
remarks  ou  meteorologiwil  aspects  of  the  seasonal  prevaleuce  or  annual 
curves  presented  by  these  two  groups,  Typical  examples  of  the  former 
are  enteric  fever,  and  diphtheria  among  endemic  diseases,  and  cholera  \vhich, 
endemic  in  a  comparatively  narrow  area  of  the  surface  of  the  globe,  occurs 
as  an  epidemio  onIy  in  other  regions  either  annnally,  or  at  longer  or  at 
indetinite  intervals;  and  of  the  latter  meRslea,  scarlatina,  and  8mall-pox, 
though  the  fK.-currenoe  and  reeurrence  of  ihis  last  is  greatly  controUed  and 
interfered  wtth  by  the  more  or  le^  general  practice  of  vacciuation.  The 
meteorologioal  oonditiona  of  the  former  ure  tvvofold :  (1)  those  aftecting 
the  exti"a  corporeal  exi8tence  and  activity  of  the  uiicrobe  itself ;  and  (2) 
those  that  tntluence  the  8U8ceptibility  of  t!ie  human  being;  whereas  with 
the  latter  the  intluenee  of  meteorologioal  oonditions  cau  be  exerted  in- 
directly  only.  that  is,  by  rendering  the  individual  more  vulnerable  or 
less  resistant  to  infection.  Those  jioting  on  the  baeteria  are  the  optimum 
temperature  nnd  huundity  of  the  soil  for  eoch  kind,  wherea8  with  those 
rendering  the  individual  more  susceptihle,  we  have  to  consider  the  personal 
equation.  The  i-oiicurrence  of  the  t\vo  is  necesRary  in  the  former  čase. 
Thu8  in  India,  where  the  teui]Terature  is  al\vay8  siifhcientlv  high,  cholen 
wait8  for  the  recun-cucc  of  the  rains  to  p^o^^de  the  other  conditir^n,  and  ;ts 
the  seasoHH  are  reversed  in  Lower  Heugal  aud  in  Southern  India  the  auuual 
recurreuces  of  oholera  are  so  too;  whereas  in  Europe  it  is  the  liigher 
temperature  of  late  suminer  and  autumn  that  Is  necessary  for  the  develop 
ment   of   an   epidemio   \vhen    the   genu    has   l>eeu   introduced.      Knterii 
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fever  finds  the  requi8ite  conditions  in  autunin  ouly,  iiml  tke  ciirve  riaes 

\vnt\i  the  utmost  regularity  in  August,  to  decline  in  December  with  the 
ipproach   of   winter.     The   conditions  of  diphtheria   are  somevvhat  com- 

[plicated  by  the  personal  element,  the  highest  mortality  being  in  November 
and  December,  when  catarrhal  atfectiona  of  the  throat  iuerease  the  suscepti- 
hility  to  iufection  by  a  disease  that  attacks  the  naso-pharynx,  tonsils, 
and  lurynx.  Measles  presents  t\vo  nnnual  \vaves,  the  maxima  being 
reached  in  June  and  December,  but  it  is  a  roinarkable  fact  that  while  in 
England  and  on  the  contiuent  of  Europe  the  \vinter  wave  is  the  higher, 

Jn  Scotland,  Scandinavia,  and  in  Heimburg  the  order  is  reversed.  Scarlatina 
Europe  is  most  prevalent  and  latal  in  Oetober,  and  least  so  in  May  and 
[liae.  but  for  reasons  hitherfco  uueKplained,  the  maximum  in  New  York  is 
1 0on8tantly  reaohed  in  May.     The  social  conditions  may  in  some  cases  be 

[themselves  dei>endent  on  the  meteorological,  as  when   the  vveather  tempta 

to  an  out-door   life  and  free  ventilation  of  the  dvvelling,  or  drives  the 

population  in  to  their  houses  and  to  neglect  of  ventilation,  but  the  cauaes 

of  the  seasonal  prevalence  of  the  purely  infectious  diseasert  are  too  complex 

aud  various  to  admit  as  yet  of  any  sati8l"HCtory  explanation. 

LITERATURE. — Mohn.  OruiidruaeudT  MeUmol. — Hans,  Ho<  HSTKnEii,  and  Tokoust. 
ttlije)Tuine£rdkaiuU,\88l,  Pr&z.  — BU(?HAN.  JJaiuJi/bovk  ti/ Mfteuroloijij. -^coTt.  Elemaitary 
\Mfl^oroloijy. — ScoTT.  H^eaih/r  Cluirts  atul  Stonn  IVuniinijn.  —  WiiKKKf»F.  Jt^uuU  o/lh/t  fflobe 
[(Siiiit)iBonian  contributiou,  No.  26S).  ^Vll8hill)^on,  1876.— Hann.  Ztsrh.  dtr  Oatr,  OtmU.J. 
Jj/eUoroi.,  itnd  £cr.  r/er  Ahul.  ti.  IVisaemtrh,,  pnssim.  —  RuciiAN.  Traiu,  IioyaJ  ScoUUli 
[Met.  Soe.t  Iioyal  Soc.  o/  Edin.,  eto. — Svmon«.     Rain/all  of  Unilfd  Kingdom. 
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MlcrocephalUS. — Tliis  is  a  condition  characterised  by  an  ab- 
inonnally  small  la-ad,  with,  in  addition,  a  peculiar  sbape  of  the  cranium. 
|iThe  forehead  is  uuduly  sniall  and  receding,  the  occiput  is  Hat,  and  the 

rertex  8omewhat  pointed.  The  various  parts  of  the  brain  are  uDnaturally 
iBinall.  Some  year8  ago  operative  measures  were  tried  with  the  view  of 
|xemedying  this  condition,  but  these  were  found  of  uo  avail.  As  Shuttle- 
jvorth  8ays,  "  Premature  8yno8to8i8  of  the  »utures  of  the  skuU  is,  in  our 
'  experience,  rare,  so  that  operative  measures  founded  on  this  hypothe8is  are 

illogicaL"  The  condition  derives  imjKjrtince  irom  the  stato  of  mental 
»enfeeblement  associated  with  it,  and  is  further  considered  iu  the  article  on 
Men  tal  Deficiency  "  in  this  volume. 

IVIicromegaly. — This  is  a  rare  condition.  and  can  only  be  clasidlied 
a  pathological  curio8ity.      It  was  first  described  by  Hutohiusou   aud 
fftBtings  (Lajicet,  ii.  1896)  as  a  remarkable  condition  of  "  mixed  premature 
[and  immature  development."      It  is  the  antithesis  of  acromegaly.     The 
10  of  microiiiogaly  vras  later  suggested,  and  the  oonditiou    has   been 
de<l  au  a  diseaae  of  that  part  oi  the  nervoiis  8y8teui  presidiug  over 
ruutritiou.     The  disease  manifeste  itself  by  an  exce8Rive  aize  and  prematurifcy 
>f  milne  f>art8  or  functions  of  tl»e  body.  with  svrellings  and  imraaturity  of 
thezB. 

Microphthalmos. —  As  the  term  indicates,  this  ia  a  condi- 
charjicterised  by  small  size  of  the  eye8.  It  is  the  antithesis  of 
lophthalmos,  in  which  the  eyeball8  are  unnaturallv  large.  As  might 
'•xpecle<i,  in  the  one  ca«;  the  eye8  apj)ear  to  l»e  small,  somevvliat  flat,  and 
fetncted  in  the  sockets,  vvhile  in  the  other  they  are  unduly  prominent,  an 
Mcoearive  amount  of  sclera  is  visible,  and  the  condition  suggests  exo}»hthulmi«' 
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goitre.  Aa  a  nile,  the  diminution  or  eniargement  is  ahared  by  ali  the  coats 
of  the  eye.  Thus  we  have  the  terma  microcornea,  raacrocornea,  etc.  The 
pathology  of  these  contUtions  ia  unknown.  Viaion  may  he  nonnal,  but  is 
not  unu8uaUy  slightly  defective.     Is'o  treatmeut  is  called  Ibr, 
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(See  also  various  Speeial  Diseuses  and  the  articlea  on  Enztmes, 

ImMDNITV,  PoST-MOKTEM  EXAMrNATION,  SUPPURATION.) 

The  term  micro-organisms,  though  unscientitic.  has  been  used  very 
geDierally»  eBpecially  by  medical  meu,  to  iuclude  tJie  lowe6t  forms  of  animal 
and  vegetable  life  concerned  in  the  production  of  puirefaction,  fermenta- 
tion,  and  diaease.  Micro-organiama  thus  deKned  inchide  Protozoa,  Hypho- 
mycete8,  Bla8tomycete8,  Streptothrices,  and  liacteria.  By  far  the  greater 
nuniber  of  disease  processes  are  attributable  to  the  agency  of  pathogenic 
bacteria. 

Protozoa 

The  Protozoa  comprise  the  loweBt  forma  of  animal  hfe.  Biltachli  defines 
them  aa  organisma  composed  of  a  aingle  celi,  or  groupa  or  associationa  of 
cella  of  similar  structure  which  behave  phy.siologically,  -Le.  with  regard  to 
their  mode  of  nntrition,  metabiilism,  irritabilitv,  and  niotiJityj  like  tj^jical 
unioellular  aninials.  The  same  autln»r  divides  the  Protozoa  into  four 
tilasses:  Sarcodina,  Sporozoa,  Maslijophora,  aud  Infusvria. 

I.  Sfurodina  comprise  aH  Protozoa  uhich  when  active  and  motile  move 
liy  aimple  protoplaamic  streaming,  or  l>y  meana  of  movable  protoplaamic 
processea  of  varying  shape,  the  form  of  the  organiam  undergoing  consider- 
able  modificdtiona.  Food  particles  are  taken  up  directly  into  the  organiam. 
Eeprodiictiou  occura  tlirough  aimple  divisiiin. 

II.  Sj^vroztm  are  pHraaiti«  I^rotozoa  wlitcfi  niuUiply  tlirougli  division  or 
budding  iufco  a  variable,  at  Limes  large  numljer  <>f  eapsulated  reproductive 
bodiea  (ao-called  spores).  The  plasma  of  theae  aporea  may  in  tum  divide 
into  a  number  of  germa.  Recent  inveatigationa  have  shiAvn  the  exifitence 
of  a  seKiuil  mode  of  multiplication  in  a  numlier  of  Sporozoa. 

III.  MasHgojfhora  are  Protozoa  which  during  their  most  active  period 
of  exi8tenoe  are  furniahed  \vith  one  or  more  cilia,  and  are  aL'tiveIy  motile. 

IV.  Ivfvsoria  comprise  the  higheet  and  moat  diversihed  forma  of 
Protozoa.  They  are  j>ermanently  or  during  a  greaier  part  of  their  exi8tence 
supplied  with  numeroua  cilia  which  serve  for  feeding  besidea  locomotion. 

Ali  of  these  elasses  comprise  parasitic  forma,  the  group  of  the  Sporozoa 
being  the  most  importiint  aud  highly  adapted  to  a  parasitic  exi8tence  in 
diCTerent  organe,  or  within  certain  cella  WhereaB  certain  forms  like  the 
malarial  parasites  are  extremely  minute,  others  (Gregarines)  may  be  visible 
to  the  naked  eye.  Nuclear  division  may  be  direct  or  accompanied  by 
karyokinesia.  The  nueleus  may  be  exceedingly  small  and  single,  as  iu  the 
malarial  parasite,  or  there  may  be  several  nuclei,  macro-  and  micro-nuclei, 
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Infusoria.  Protozoa  iiiay  be  amoeboid  or  of  conatant  tonu,  or  they  may 
_  dbit  amceboid  movemont  in  one  stage  of  their  development,  and  a  great 
▼arietj  of  form  during  other  periode  of  th».iir  <^owth.  In  »>me  8ta;^'es  the 
protoplaani  may  be  scarcelj  diflereutialfd,  iu  others  highly  specialised. 
The  protoplasm  may  be  dilferentiated  into  a  hyaliue  ectoplasm  and  i^Tunular 
endoplasni.  Some  forma  poasess  a  cutiiiula  and  aj»])arently  a  coutractile 
sheath.  Some  mave  by  pseudopiidia^  oLbers  by  a  Hawing  uiotion,  others 
again  by  cdia  and  imdulating  lufindjmnes.  The  protoplasiu  inay  oontain 
contractile  tind  8tationary  or  di«;estive  vacutiles,  and  startih-Iike  and  fatty 
granules.  Wliereas  some  live  \vithiu  «.!olIs  as  jinrasites  (IL«.iii<icytozna  of 
malaria),  others  directly  ingest  tlie  cellulur  elemeuts  of  tiieir  bost.  (Amteha 
'  coli).  The  policvstic  Gregarines  posaess  anelior-hke  organa  by  which  they 
attach  themselvea  to  the  uells  of  the  iutestina!  mucoue  memlirane.  Multi- 
plication  oceur.s  a8exually  tluroiigh  Duoloar  ».livision  i'ullu\ved  by  fission, 
through  direct  or  indirect  sporulatiou  \vkb  or  vvithout  the  forniatinn  of  a 
resistant  membrane,  the  resiiltiug  ajtores  l»enig  atiiu-lmid,  riageUated,  or 
crescentic,  etc.  In  some  Protozoa  the  w!iole  cycle  of  developineut  occiirs  in 
one  hoet,  in  others  t\vo  hosts  are  nece88ary,  the  8exual  development  only 
taking  plače  in  one  of  theae  (malarial  parasites  of  birda  and  man).  In  the 
caae  of  the  malarial  parasites  \ve  have  the  formation,  alongside  of  the 
a8exually  prodiiced  individual«,  of  diasimdar  male  and  female  parasites  in 
the  blood  which  iindergo  a  trne  i5exual  process  in  certain  species  of  CuIicidfB 
(eee  article  on  "  Malaria  ").  In  other  Protozoa  \\x'  have  a  simpler  eesual 
procesa  through  eonjugation  of  similar  individuals,  the  resulting  organisiu 
becoiiiing  encysted  or  not.  In  Infusoria  partial  conjugatiou  occurs,  the 
niicro-nuclei  being  interchanged,  after  wldeh  the  orgauisms  agiun  separate. 
The  reader  is  referred  to  the  vporks  mentioned  in  the  bibliography  for 
i^further  dotails  regarding  Protozoa, 

HyphomycetE8 

The  Hyphomycetea,  or  moulds,  are  plants  compoaed  of  oells  of  minute  size, 

the  cells  which  do  not  contiiin  chlorophyl!  poefleseing  a  membrane  and 

Icolourless  protoplasm.     The  meml>riine  is  eoiuposed  of  a  substance  aUied  to 

|cellul«t8e,  \vhil8t  the  protoplasm  UHually  contains  mimerous  minute  nuclei, 

oil-drop9,  pigment,  vacuules,  crystal8  of  oxalate  of  ptttasb,  but  no  stareh. 

Thmugh  the  growLh  of  the  ilislal  •.■xtreiiiity  i>f  the  celi,  tbreads  (hypha)  or 

myceba),  U8ually  cum{>osed  of  tranav^rselv  sogmented  cells,  are  formed.     In 

Mucor  tho  whi.ilo  myc«lial  imtss  is  cuniposed  of  a  tungled  and  branched  nn- 

»ogiuented  lul»e  \intil  the  occiirrencti  of  fructilicatinn.     Branching  may  be 

'dichottnuous  or  irregular.     Adjacent  threada  of  a  mvcelium  iuay  l)ecome 

ifuHed.     In  the  lalj«iratory  mycelial  massea  are  often  obaerved  growing  in  the 

^deeper  layer8  of  media.     The  mycelial  threads  have  the  powcr  of  penetrating 

into  dead  or  living  animal  and  vegetable  tissues,  boriug  their  \vay  into  or 

bistweeii  the  cells.  fre(iuently  the  celi  itself  being  penetrated  by  delioate 

irooesaes  of  myuelium  knowu  as  haustoria.     Under  certain  condjitions  the 

inyoelium  fonna  eclenjtia  ur  resting  In^dies,  which  i.n  crosa-aection  are  aeen 

Ut  l»e  comiMjst«!  of  a  cortical  Liyer  Cdmjtuaed  of  terminal  ceUs  covered  with 

I  a  dark  coloure«!  membrane,  and  containing  a  central  mass  composed  of 

dc'nflely  tangled  hyphff.     Multiplication  occura  eithor  8exually  or  asexuHlIy. 

llio   nfioxual   procej«   consiHta   in    tho  fonnation  of  eudospores  withiu    a 

epomngimn  (Mucor)  or  conidia  formetl  by  direct  cleavuge  of  the  extrounty 

iof  the  fruit-bearing  thread  which  arise«  frnm  tho  mycehum  (Penicillium). 

[EDdoK{K»t^>t  ar«!   fnrmed  directly  out  of  the  pUianift  of  the  sporaugial  celi. 

[Wbcre  the  »poraugia  are  club-shajKid  they  are  termed  aaci,  and  the  spore« 
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ascospores.  Tlirou>;h  agv,'lomerations  of  aaci  certain  tVtrms  give  riae  lo 
bottle-shaped  bodies  termed  peritliecia,  or  beaker  -  Bha]>ed  bodies  termed 
afKitbecia,  wbicb  contaiti  tbe  asci.  Tbe  spores  are  liberated  ur  ejaculated 
thrnugh  de.lique8cence  or  rupture  of  the  sporarigial  wall.  (Jouidia  itiaj'  be 
round,  ovsd,  apiudle-sliaped,  or  rod-like,  and  are  uauallj  developed  termiriallj 
or  laterali)'  iroiu  uouidia-l»arers,  rurely  diroutly  from  bypbiu.  T!iey  ure 
often  aupported  on  de.licate  stems  termed  sterigmte.  Siuglo  or  numeroiis 
processes  liearini;  conidia  may  bti  fornied,  or  a  series  of  conidia  may  he  given 
oflf  in  Buccessiou  frum  tho  same  process.  Wheu  the  nuiuber  ot"  oouidia- 
hiearers  aiid  couidia  is  uturorm  we  epeak  of  a  baaidiuiu  (Ba3idioiuy<.'.etes). 
The  conidia  drop  nll"  tfirnu^h  \vitbering  uf  the  steriguite,  IhPHigh  hssiou,  or 
tliey  are  thr<)wu  off  fiiruibty  througb  Imrsting  uf  llit}  conidiu-bearer  beneath 
the  conidia,  the  expelled  Huid  prupoUi  ng  the  conidia  to  a  distanoe.  In  the 
Phyconiycetes  uaked  cella  beariug  t\vo  ciha,  and  consequeQtly  motile  (swarm- 
spores),  are  fonned  in  the  sporangia,  which  Hwell  up  and  Uberate  tlieir 
contents  into  the  \viiter.  Theae  spores  svvim  abuut,  and  after  a  time  they 
settle  do\vu,  devehip  a  membrane,  and  sprout.  In  some  Asco  and  Basidio- 
mycetes  pleomorjthism  exi8ts  vvith  regard  to  spore-formation.  Some  ionus 
develop  only  npan  a  mngle  host,  otfiera  require  two  hosta.  Certain  moulda 
at  times  form  peculiar  biidies  termed  pyknidaj,  consisting  of  a  hollow 
structure  containing  mimerous  couidia-bearerH,  whose  conidia  eit!ier  sprout 
and  fonn  a  mycehniti,  or  aerve  directh"  as  muther-cells  for  fresh  spore«. 

Sexual  development  occurs  either  directly  through  copulation  of  two 
8Wollen  mycelial  extremitie8  ooming  in  contact  and  fusing,  whereby  thev 
give  rise  to  a  zygospore,  or  through  the  formation  of  a  male  element 
(antheridium),  vvhich  grovvs  out  of  the  hyphu,  and,  comiug  in  contact  with  the 
female  element  (oogonium)  which  appears  as  a  swelliug  of  the  mycelium, 
sends  a  process  into  it,  \vhereby  it  l>ei;;onie9  fertilised,  giving  rise  to  an 
oospore  \vhich  becomeH  aurrounded  vvith  a  mendtrane  nf  cellulose.  Prior  to 
sending  this  process  into  the  oogonium  the  antheridium  becomes  separated 
from  ita  hypha  by  a  cellular  partition. 


Blastomycktes  (YkA8T3) 

The  yea8ts  occur  as  minute,  round,  or  oval  cells,  which  are  larger  than 
the  biicteria,  and  nniltii>ly  by  budding,  the  biidn  springing  from  anv  part  of 
the  mother-ceU,gro\ving  in  »ize,  and  in  turn  giving  rise  to  liiids.  Veaatado 
not  possess  clilorophyll.  The  cells  may  become  separated  or  remain 
adherent  to  one  another,  and  they  niay  be  differentiated  into  an  outer 
double  contoured  membrane  containing  plasma  includiug  vacuoles,  droplets 
of  fat,  and  granules.  Nviclei  have  been  demonstrated  iu  some  species. 
Certain  yeaHts  form  chaiiis  in  nld  ciiltures,  and  when  expu»ed  to  the 
air,  the  cells  being  eli)ngated  and  remaining  cohercnt  (Mycodernia  cerevi.sife 
and  M.  vini).  It  is  claimed  by  some  that  some  yeastfi  form  a  true  niycelium 
(Torulrt\  whilst  in  oertiiin  casea  a  yeaBt-like  growth  haa  been  observed  to 
occnr  in  mundds.  For  thia  reason  Brefeld  haa  iucluded  the  yeasts  under 
the  Hyp]iomycete8,  but  Hanseu  oljjects  to  ihis  on  the  ground  that  nearly 
ali  the  yea.sts  jKjsseasing  indnstrial  impnrtanc«.;  pioduce  spores  and  riirely 
mycclia,  for  which  reason  he  gives  thia  group  the  generic  name  of 
SaccharomyceH.  According  to  Cao  (1900),  it  appears  certain  that  niany  of 
the  organigms  claimed  to  have  been  Bla8toniyceles  truly  bdong  ta  the 
genuR  OiJium.  Oidiiim  albieans  (formerly  callod  Mondia  candida,  and 
often  taken  for  Saccharomycete8),  the  cause  of  "  tln-iish,"  is  a  čase  in  point. 
The  meni  bera  of  thia  genus  hold  an  inLermediary  position  betwcen   the 
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Hyphomycete8  aud  Blastomj-cotea,  in  that  they  form  a  true  mjcelium  like 
the  former  and  raultiply  like  tlie  latter.  Cao  denies  that  true  veiists  form 
8  nivceliura.  Besides  budding  certain  jeaats  multiply  through  spore 
formation.  As  Hanseu  haa  8hown,  sporulation  may  often  be  ubserved  in 
yea8ta  which  are  planted  upon  a  surface  of  plaster  of  Pariš  and  kept  uuder 
conditions  of  moisture.  The  spore«,  two  to  four  in  uuuiber  or  more,  uppear  in 
eachcell  as  spherical  liodies  slightly  Hattened  upon  their  justaposed  .surfaces. 
The  spores  staiu  by  the  same  methods  used  for  staining  bacterial  apores, 
being  more  resistant  to  staining  reagents  thau  are  the  vegetative  celiš. 

Though  a  number  of  yeasts  have  been  fouud  of  late  to  esert  a  patho- 
genic  action,  their  chief  interest  Lies  in  thiiir  povver  to  produce  certain 
fennentations  posfjessing  industrial  importanee  (beer,  wine,  etc.).  It  ia 
chierty  due  to  Haiisen  that  their  action  lias  l>eeu  studied  in  pure  culture, 
and  the  most  suital^le  form«  isolated  and  used  in  pmctice  to  the  exc'lu9ion 
as  far  as  possible  of  "  wild  "  yea8t8  \vhich  fre(|uently  in  jure  the  prf>duct. 
Pure  cviltures  of  yea8t8  may  be  obUiined  by  the  methtxia  f»rdiuiirily 
empl(>yed  in  the  cultivation  of  bacteria,  suitable  niedia  being  used.  Vetvsts 
may  be  ditrerentiated  by  the  nature  of  tlio  fermentation  they  produce,  their 
appejir^nces  in  culture  and  microacopicalIy,  and  the  iutlnenceof  temperature 
upon  their  sporulatiou  and  »proutin^',  as  al^o  \vlien  i)athogenic  by  their 
elfecta  upon  animals.      (See  alao  "  Post-Mortem  Ejcamination." ) 


Streptothkices 

The  Strept<jthrice8  hold  an  intermediary  position  lxit\veon  the  bacteria 
and  moulds,  in  that  they  are  formed  of  intertwined  threads  which  are 
branched,  frequently  not  segjuented,  and  at  times  terminating  in  s^tore-like 
bodies.  The  threada  (comparable  to  thu  mycelium)  muy  breik  up  into 
segmeuts  reaemltliug  bacilli.  In  this  class  btdung  the  Streptt)thrix 
(Actinomyce8)  bovis,  S.  madune,  and  a  numl)er  of  uther  fijrms  whirli  have 
of  recent  yearb  been  found  to  exert  a  pathogeaic  action.  Since  braiiching 
forms  of  the  Bacillus  tuberculoais,  B.  lepra-.  E.  diphtheria3,  B.  mallei,  aud 
other  niicro-organisms  usually  clasaiid  uuder  bacteria  liave  been  observed, 
tlie  Irttter  8trictly  sjteaking  should  be  claasified  as  iStreptothricea  Ali  of 
theae  formjs  at  timee  also  sho\v  clubUed  extremities  siuiilar  to  those  ol«erved 
in  organiams  belouging  to  this  group.  For  conveuience  sake  the  micro- 
organiama  named  are  for  the  prosent  retained  under  bacteria. 

Bacteria 

The  Schiz«imycete8,  or  Bacteria,  include  by  far  the  greatest  number  of 
kDowu  micro-orgjiniama.  They  constitute  the  simpleat  and  lowe8t  forms  of 
vegetable  lifo  and  are  of  very  minute  size.  Their  dimensiona  are  sUited  in 
micronfl,  a  micron,  U8ually  expre88ed  by  the  Greek  letter  /i,  being  equivalent 
to  0001  mm.  Bacteria  vftry  in  aize  from  0"3-30  /x.  They  raay  be  Hpberical 
(MicrococcuB),  cylimlrical  (Bucillus).  spiral  (Spirillum  and  Spirochiti-te) 
the  g«neric  namea  being  basu^d  iijion  thcse  lundamKUlal  foruiB.  Multiplica- 
tion  occum  through  growth  foll(iwed  by  diviaion.  Under  suitabte  condi- 
i0U9,  thiK  growth  and  luultiplieatiou  may  be  directly  observed.  In  Itacilli 
'ie  growth  iXM:ur«  in  tlie  direction  tif  the  loug  axi8  only,  the  segmentation 
oocurring  transversclv,  in  Micrococcus  tetragenua  it  »Kicurs  in  t\vo  direc- 
tions,  giving  rise  to  gr<»>ip8  of  four  organiams,  whereaa  in  the  Sarcina-  diviaion 
::ur»  in  thn.ie  dimensions.  the  coherent  ccUs  forming  cubicjil  balea  of  cight 
or  more  cocci.  The  midtiplication  nmy  be  very  rapid,  in  the  caa«*  of  B. 
subtiliit  it  ha«  I)een  obt^erved  to  <KX^ur  in  twenty  minutes.     In  the  act  of 
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diviiliag  cocci  inay  appear  like  short  bacilli,  and  liacilli  whic!i  are  multiply- 
in«^  rapidlj  iuay  gimuiate  a  coccub,  hnt  no  cimliision  need  resulfc  if  tlic  ex- 
amination  is  mailLj  caret'aUy  under  iliflerent  cunditiona  uf  *j^rowtii.  Though 
the  tjpical  micrococcua  is  spberical,  certain  fornis  vvhen  remaiuing  in 
juxtaposition  Iiecome  moditied  in  sliape.  This  is  the  čase  witli  the  M. 
gonorrhceai,  vvherc  the  opposing  stirfaces  are  tiattened  and  Bome\vhat  indented, 
the  cocci  being  also  souiewhat  broader  along  the  axis  whiGh  runs  parallel  to 
the  line  of  fission.  The  pueumococcuB,  on  the  other  hand,  when  ficcurring  as 
a  diplotioeuus,  ia  lanceolate  at  the  free  extremity,  \vhence  the  uanie  M.  lauceo- 
latua  often  giveu  Lo  iL  Flattening  of  apposed  surfaces  is  seen  in  M. 
tetragenua  and  in  tlie  Sarcina?.  Bacilli  in  uhitiu-forniing,  non-motile  tbrms 
like  B.  anthracis,  are  tiattened  at  theextremities,  wherea8  most  of  the  motile 
forms  are  rounded.  Tlie  l>ody  of  the  bacillua  inay  be  straight  or  Hlightly  curved, 
(B.  megatherium).  Both  bacilli  and  spirdla  vary  ccin8iderably  in  the  pro- 
portion  betvveeu  length  and  width.  We  speak  of  a  short  bacillus  when  the 
leugtli  is  nbijut  twice  that  of  the  witlth,  of  a  loiig  baeUlus  when  the  length 
ia  four  to  ten  times  the  \vidth.  Wbereas  the  Briialleat  bitcillus  knuvvOj  that 
of  intluenza,  measures  OlJ-04  f±,  the  authrax  bacillua  measurea  3  by  1  fu 
Consideraldy  larger  fornis  are,  however,  kno\vn.  The  typical  form  of 
bacilli  may  be  con3iderab]y  inodified  during  apore  formation ;  it  may  be 
Bimply  "vvidened,  as  in  B.  anthrains  and  B.  megatherium,  bulged  out  at  either 
sideso  as  to  form  a  "  clostridiiun  "  (B.  butyTicus),  or  be  very  miich  expanded 
at  one  extremity  so  as  to  include  a  8jx)re  \vhieb  i8wider  than  the  celi  which 
has  fonued  it  (B.  tetani),  giviag  rise  to  the  " dnim-stick  "  appearance.  Under 
certain  conditioua,  \vhich  are  U8aitlly  adverse  to  their  growth,  cocci,  bacilli, 
and  apirilla  (streptococci,  B.  anthracis,  cholera  spirilla)  may  beconie  remark- 
ablymodilied  in  form  (iuvolution  and  fragmentation  forms), an  that  they  no 
longer  reacnitde  the  pareut  form.  These  involntioii  forma,  \vhich  take  the 
muat  varial>le  ahape  aud  retict  feebly  tn  stiiins,  niay  ciften  be  reauacitated  if 
bronght  under  favouralile  ccjnditions,  giving  rise  again  to  normal-looking 
micro-organisma.  Fragmented  forma  have  been  mistaken  Ibr  sporea.  That 
mauy  of  the  invtdutiou  forma  are  reiiUy  due  to  degeneration  is  evident  frorn 
their  reaction  to  stalna  Under  certain  sliglitly  unfavourable  conditinns 
segmentation  uiay  lie  retarded  in  bacilli  nud  spirilla,  long  tlireads  being 
fornied  \vhich  *m  stfiiuing  are  seen  to  be  cr>(itinuoiis.  In  certain  forms 
(Cladnthrix  and  Froteua)  pseiido-branching  oecurs  throngh  a  break  in  the 
chain,  the  chaina  cuntininug  to  grovv  away  from  i?ach  other,  but  romaining 
adherent  by  meana  of  the  membrane.  Thia  muat  not  be  mistaken  for  the 
true  brancbiug  of  Streptotbrix,  \vhere  on  staining  the  protoplasm  is  seen  to 
be  continuous.  In  Thiotbrix  the  organism  mav  be  dilferentiated  into  short, 
broad,  bastil,  and  nan'ow,  long,  ajiical  cella,  the  former  lieing  attached  to  the 
substratum.  Tiie  spirala  formeil  by  Spirilla  vary.  the  chaina  either  pre- 
senting  an  undidatiug  apjie^irance,  or  being  so  cloaeIy  t\viHtcd  as  to  reaemble 
a  corkacrevv,  the  Mrganiama  almoat  toncbing  each  uther  laLerallv.  Single 
cells  viewed  from  one  side  have  been  eompared  to  a  eomma  (not  the  printed, 
but  the  writteu  comma),  whiLst  t\vo  \vhicl)  liave  reuiiiined  uuited  may 
resemlde  an  S  or  written  E.  Though  the  Spirochtete  are  usually  included 
under  Spirilla  tbev  are  eaaentially  different.  "VVhereaa  Spirilla  may  be 
regarded  aa  sitirally  \vnund  chains  of  bacilli,  each  celi  forming  part  of  the 
spiral,  the  organiaiua  Iteing  pnivided  with  tlagella  aud  ba\  ing  rounded  enda, 
the  Spirochicte  are  to  be  regarded  as  single  thread-like,  spirally  \vuuud  cells 
whicli  taper  at  their  estremities,  are  not  posseased  of  flagella  aud  uiove  by 
protoplaamic  eoutractiona  wliich  are  very  evident  in  the  occaaional  beuding 
of  the  spiral  at  one  or  more  pointa  alung  ita  length. 
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Ali  motile  Ijacteria,  with  the  exception  of  the  forms  just  meDtioned,  are 
provided  with  locomotory  organs  or  Jiat/dla.  Though  it  is  claimed  tbat 
dagella  have  been  seen  in  UDSt&ined  organisms  of  large  size.  their  pre- 
aence  is  only  indicated  in  smaller  organisms  by  the  coiumotion  they 
produce  in  the  surrounding  medium.  It  is  necessarj  to  resort  to  staining 
for  thtiir  demonstration.  The  num)>er  of  tiagella,  as  \vell  as  their  diatrihu- 
tion  upon  the  surface  of  the  bacterium,  varies  aocording  to  the  species. 
There  may  t«  a  »ingle  tiagellum  at  one  end,  one  at  each  end,  bunches  of 
flagella  at  the  ends,  or  iiagella  nxay  be  given  off  in  ali  directiona  froni  the 
Burface  of  the  organism.  In  the  epirilla  these  organs  are  more  rigid  than 
in  bacilli  and  micrococci,  where  they  are  wavy.  The  flagella  are  delicate 
procesaes  of  fairly  uniform  width,  and  often  conaiderably  exceed  the  length 
of  the  organism  which  carries  them.  Ciirioua  ttodies,  which  have  been 
termed  "giant-whips,"  have  been  observed  in  cultures  of  most  motile 
bacteria,  these  iK-ing  apparently  made  \ip  of  conglomerations  of  caat-otl' 
flagella.  Their  fiill  signiticance  and  mode  of  growth  are  unknovrn.  It  is 
reaaonable  to  suppo.se  that  the  tlagella  constitute  direct  processes  of  celi 
protoplasm,  which  in  a  condensed  form  gives  rise  to  the  celi  membrane  from 
whicli  the  flagella  issue.  Trenkmann  has  demonstrated  in  a  large  species 
of  spiriUum  that  the  flagella  traverse  the  capsule  which  surrounds  the 
organism.  It  is  cjuite  possible  tliat  the  flugfUa  are  retractde,  and  it  lias 
b»en  suggested  that  they  ioay  fultil  the  function  of  absorbent  organs. 
They  are  liest  demonstnited  in  youug,  actively  -  grovring  oaltures,  being 
largely  absent  in  organiams  in  old  cultures. 

Jkirjst  bacteria  develop  capsules,  these  being  very  thick  in  certain  species, 
their  presence  being  iudicated  in  unstained  bacteria  by  an  invxsible  8«ime- 
thing  wluch  keeps  thetn  more  or  less  etjuidistant  from  one  another.  Cap- 
sules  may  be  demonstrated  by  suitable  stains.  In  certain  species  very 
large  coaieauent  capsulea  are  formed,  whiuh  give  rise  to  ao-called  zoogluuil 
maaaea.  Depending  upon  the  den8ity  of  the  capsule  the  zoogkea  may  be 
more  or  less  firm.  Wherejis  capsules  are  usually  of  uniform  thickness  they 
nui}'  8how  a  curiou8ly  unilateral  developmeut  (B.  pediculatus),  or  lead  to 
the  formation  of  ramified  colonies.  It  is  the  capsule  which  causes  the 
orgnuisma  to  hang  together  in  cliains,  groups,  and  peUides,  etc.  The  cap- 
sules at  times  8how  a  greater  resistance  than  the  bacterial  celi  wliieb  has 
produced  them.  This  may  not  infre<[aently  be  seen  in  pneumonic  sputum, 
which  may  l>e  largely  tuade  up  of  empty  capsules,  the  presence  of  wliich 
ive.8  a  ]teculiar  consisteuce  to  the  sputum. 

Wliereiis  some  bacteria  seem  to  evolvo  certain  individual  oells  (so- 
oallni  (t H hrosjio res),  \v\uch  are  characteriaed  bya  higher  degreo  of  resistiiuce 
than  that  possessed  by  t»rdinary  vegetativo  cells,  and  thua  seciire  their 
continued  exi8tence  tmder  adverse  conditions.  othera  form  more  or  less 
highly  reaiatant  sp^ires.  Though  true  endogenous  ttpore -/oniiation  has 
boen  observed  in  micrococci  and  spirilla,  in  the  vast  majority  of  caaes 
they  are  only  observed  in  bacilli.  Spores  are  formed  within  the  mother- 
oell,  being  either  smaller  or  larger  than  the  ceU.  Spores  vary  in  shape  in 
diflerent  species,  being  either  round  or  oval.  When  an  organism  develops 
sporoH  it  loses  its  previouHly  homogcneous  appuarance ;  refractile  bodies  are 
formed,  which  grow  in  size  or  coalesce  uutil  they  attain  the  dimcnsions  of 
fuUy-gr«jwn  sp^jres.  The  remains  of  the  oell  and  cell-membrano  linally  dis- 
HpjHVir,  and  the  »i^iore  is  lil)erateil.  Both  Klein  and  Kanthack  have  aeen 
baijilli  rtitnJu  tlifir  motility  \vhilst  forming  sjKJres,  but  as  a  rule  l>acilli  cease 
to  b('  motile  duriug  siiore-formation,  and  die  and  degenerate  after  spores  are 
devclojted,  owing  to  tne  fact  that  ])ractically  ali  the  protoplasm  has  become 
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concenti-ated  in  the  spore.  Spores  are  iisiisillj  formed  under  conditions 
\vhich  are  adverse  to  the  further  development  uF  the  urganiBm,  and  represent 
the  resting  stti^fe  in  its  developiucnt.  \Vhen  spores  are  placed  in  a  sui table 
]iiedium  they  germiuate,  Le.  they  ffraduallj  lose  their  characteriatic,  highly 
retractive  appearaiice,8\vell  up,  and  give  rise  tu  new  vegetaiive  ft irms,  vvhich 
in  turn  form  spores.  The  mode  in  \vhich  the  orgunism  isanea  froiu  the 
spore  membrane  constitutes  a  specific  character:  some  iasiie  at  right  angles 
to  the  length  of  the  spore,  others  in  the  direction  of  the  longitudiniil  axia 
VVhen  the  bacillus  appeara  certaiu  forms  exhihit  a  definite  »pore-meiuhrane, 
\vhich  8how9  cvidonoe  of  considerable  e!astiGity,  whil8t  in  otliei-s  sueh  a 
membrane  is  not  visible.  An  exceptioual  mode  oi  spro\iting  lias  beeu 
observed  hy  Sorokin  in  a  Spirilluni,  where  vegotative  cella  have  Lnjcn  seen 
to  develop  from  Rporee  whilst  thesij  are  stili  retained  within  the  niother- 
celL  It  is  the  rule,  liowever,  that  spores  only  Bprout  after  they  have  been 
liberated.  Some  spores  poasesa  a  oonsiderable  degree  of  reaistance  to  he^t 
and  chemical  agents.  Whereas  the  vegetative  eells  of  anthrax  are  almnst 
immediatelv  de8troyed  in  lx)iling  water>  tlie  spores  may  resist  boiling  for 
foiu"  to  twelve  ininiitea  Certain  sporea  frequently  Ibund  in  soil  have  been 
kaown  to  reaivSt  boiling  for  Rix  to  eiglit  houra.  The  gi-eater  resistance  of 
sporea  to  heat  haa  been  attributed  to  their  protoplasm  beiug  more  concen- 
trated,  for  the  reaaon  tliut  the  greater  the  amouut  of  water  in  protoplasm 
the  more  readily  \vill  it  liecome  coagulated.  Neverthelesa  the  resistance  of 
sporea  may  be  attribvitable  to  some  diJferenee  in  moleoular  strnctiire. 
\Vlierea8  the  sijecilic  gravity  of  vegetative  ceils  is  1038-1065  (Rubner)  that 
of  HiK)re8  is  8omewhat  higher  (Almqiiist). 

Viewed  unatained  bacteria  appear  aa  undifferentiated,  almost  colourleas 
bodies.  That  they  poanesa  a  membrane  is  Hhown  l)y  plasmoly8i8  and  the 
)»heuomeim  attending  aporulation  and  degeneratiou.  The  membrane  is 
different  from  that  in  higher  phints  in  that  it  doea  not  give  the  celluloae 
reaction.  Some  inveatigatora  have  claimed  that  the  whole  batiterium  con- 
stitutes  a  nucleus^  vrhilst  others  look  iipon  certain  bodiea  (Ernat-Neisser 
bodica)  as  being  equivalent  to  nuelei.  The  faet  that  ii3ually  the  \vhole 
bacillus  reiMJts  to  nuclear  staina  haa  formed  the  basia  for  the  first  atatement, 
the  fact  that  with  certiiin  stains  sniall  iutenaelv  Btaining  bodiea  appear  haa 
been  brought  for\vanl  in  aupport  of  the  other  view.  In  ueither  caae  ia  the 
evidence  enLii'ely  8atisfaotory.  In  Beggiatoa  we  ti  ud  granulea  of  sulpbur 
deposited  in  the  celi.  In  other  forms  iron  ia  deposited  withiu  the  eapsnle. 
A  t  times  t!ie  protoplasm  aeems  broken  up  by  vaciiolea,  ao  that  when  stained 
the  organ iani  (B.  lepra-,  B.  tuberculoais,  B.  diphtheria^  etc.)  appeara  trana- 
ver8ely  banded  or  "  beaded."  Bacteria  generally  resiat  the  action  of  dilute 
alkaliea.  On  the  addition  of  i(xline  they  stain  yeUow ;  a  few  give  a  atarch- 
like  reaction. 

The  use  of  bacteria  in  natmre  ia  incalculable.  The  dead  bodies 
of  auimals  and  plauta  which  wouId  otherwise  accuumlate  are  made 
to  disappear  and  enrich  the  floil.  The  effects  of  tlieir  vital  processea 
are  daily  aeen  in  the  fonnation  of  manure,  the  mauufacture  of  bread, 
wine,  etc. 

Bacteria  are  very  widely  distriliuted,  being  j^reacnt  in  the  air  except  in 
mid-oceanj  the  expired  air,  and  the  air  at  high  altitudes.  They  have  l*een 
found  in  water,  ice,  snovv,  and  hail.  They  are  absent  in  the  water  of  deep 
Arteatau  weU8,  but  present  in  ull  aurface  vvatera  and  the  water  of  shallovv 
■vvellfl,  as  alao  in  the  surface  layer8  of  the  soil.  They  are  usiia!ly  abaent  from 
the  tissuea  of  normal  animala  and  plants,  thougli  they  are  numeroua  in  the 
alimentary  canal  of  aH  animala,  excepting  in  the  Arctic  regiona,  \vhere  they 
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niay  be  absent.     In  the  Legiiminosii'  tbey  are  preaent  in  tLe  root-nodulea 
apparently  under  conditions  of  8yiiibio8i8. 

The  uompoaition  of  bacteria  varies  within  \vicler  lituits  tbua  that  of  any 
other  kno\vn  organisms,  it  being  to  a  couaiderable  extL"Ut  dcjK^adent  upou 
the  cheniical  couip^sition  of  the  medium  \vithiu  \vhicli  they  grovv.  lu 
oth«r  vvords,  they  posBess  great  povvere  ul  adaptatiou.  The  bHcterial  ceU  is 
composed  of  about  89  per  cent  water,  ainl  11  {n^v  cent  dry  »ubstanee  (Ham- 
merschlag).  The  solid  coustitueuts  of  the  prutoplasui  are  ehietly  proteiu  in 
character.  Fata  are  al\vaya  present.  In  13.  tubereulosis  about  '.^7  ^>er  cent 
fat  niay  be  present  (de  Schweimtz),  wliil8t  according  to  Uvriuont  spores 
contain  more  fat  and  nitrogen  than  vegetative  cells.  At  tinies  a  Ciir}Hjhydmte 
like  granulose  wouhl  appear  to  l>e  present.  The  iiKtrgaiiic  conatitueuta 
represented  by  the  ash  auiouut  to  about  10  per  cent  of  the  dried  substance. 
[The  ])rot>ortion8  betweeu  the  constituents  of  the  ash  varies  in  diHerent 
BpecieBj  as  alao  in  the  same  fipeciea  under  dillereut  conditiona.  A  strikiug 
Feabure  of  B.  tuberculoais  is  the  large  aniount  of  phosphoric  acid  contained 
in  its  fiwh,  the  same  amoimting  to  as  much  as  55*23  per  cent,  vvhereaa  in  the 
cholera  gerna  we  fiud  l»ut  2048  per  cent. 

Aceordiug  to  whether  bacteria  live  iipon  deiid  or  living  matter,  as  well  as 
accordiug  to  their  inoist   characteristic   ettectn,  tliey  have  arbitrarily,  and 
^for  the  sake  of  couvenieuc«.',  been  claasitieil  iuto  zynjogenic  (feriiieut«itive), 
ichromogenic   (pigment   producing),   aerogeuic   (gaa  producing),  saprogenic 
(putrefactive),  photogenic  (light  producing),  to.xicogenic  (poiaou  producing), 
and  pathogenic  (diseaae  producing)  organisms.     Thermophylbc  bacteria  are 
8uch  aa  grow  at  particularly  high  temperature.^,  i.e,  at  tiuies  at  a  tempera- 
ture of  60""  to  70"^  C.     According  to  vvhether  the  organiam  grows  in  the 
presence  or  absence  of  atniosjiherio  oxygen  thuy  are  distinguished  as  aerobea 
ttud  anaerobea,     Certain  forma  are  "  facultative,"  that  is,  they  are  cupalile  of 
multiplyiug  under  either  the  one  or  the  nther  condition.     In  the  čase  of 
[trne  anaerobic  organisma  the  vegetative  eella  are  actuaUy  killed  througli 
'exi"M53ure  to  the  air.     There  ia  but  a  aingle  anaerobic  micrococcus  knowTi ;  ali 
[other  known  anaerobic  bacteria  are  bucilli.      In^  estigationa  juet  publiahed 

Xlett  (1900)  ahow  that  wo  must  detiue  in  future  wljat  ia  meant  by 

srobioais.  It  has  ahvayB  been  clainied  hitherto  that  B.  anthracia 
require8  oxygen  for  apore-forination,  and  that  thia  probablj  explained  the 
absence  of  spore- forma  ti  on  in  the  animal  body.  The  contrary  ia  the  caae 
Ivith  the  bacilli  of  tetanus  and  mab;4n!i[it  n/dema,  which  form.H  sporea  in  the 
body.  Klett  haa  found  that  B.  authrucia  forma  aporea  in  a  nitrogen,  but 
not  in  a  hydrogen  atniosjihere,  \vhich  indicates  that  the  latter  gaa  ia  not 
["neutrul"  as  haa  been  hitherto  claimed. 

Nutrition  and  A-t/nmilation. — The  nutritiou  of  bacteria  oecurs  through 
the  diffuaion  of  aoluble  Kubatances  from  the  Buirouuding  medium  into  the 
^hacterial  celi.  With  the  exception  of  a  few  green  forras  bacteria  do  not 
! aaaimilate  carbon  from  carbou  dioxide.  In  fact  the  maiority  give  oft'  CO^ 
like  aniraala.  They  obtain  their  carbon  froui  organic  comjjounda,  aa  alao 
frr»m  aimple  compounda  like  glycohn,  tartaric  and  hictic  acids.  Their 
nitrogen  ia  derived  from  protein  compounda,  but  also  from  8im]der  com- 
ptMinOH  like  asparagin  and  the  amidu  acids,  thotigli  a  numljer  chu  obtain 
their  nitrogen  fnnn  itiorganic  compounda  like  amnionium,  chlorides,  and 
uitmt*?^.  In  the  nodulcs  of  the  Ijeguminoi^e  the  bacteroida  take  up  the 
nitrogen  of  the  atmoaphere,  thua  aiding  tlie  plant  in  which  they  live,  and 
enriching  the  aoil.  Jiydrogen  ia  derived  from  organiccom}jound8,  ammonia, 
or  Wttter.  Aerobic  forrna  derive  their  oxygen  from  the  air,  anaerobic  forma 
from   proteiuB  and   curbohydrateB.      Some   specieB,   like   Engelmann'B    B. 
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chloriiium,  give  otf  oxygen.  Sulphur  and  jihospliorus  are  derived  froni 
organic  or  inorgnuic  (sulpJiatea  nnd  phoHphates)  umttcr.  The  so-calJed 
sulphur  liacteriji  oxidi9e  H„S  tu  Š,  ttit-  oxidaticm  ol'  Hulphur  giving  the  eell 
the  energj  dne  to  oxidatiuii  of  albumiu  iu  higher  orgauisms.  Chlorine  is 
derived  truiu  chloridea,  \v!til3t  Ki;diuiu,  jiotiissium,  caleiuui,  and  irou,  the 
latter  usually  present  in  tracea,  are  readilj  prociirable  both  in  organic  aud 
inorganic  matter.  Most  bacteria  prefer  a  neutral  or  slightly  alkabne 
medium ;  aciditj  equal  to  2U  to  30  ccui.  nornial  a<?.id  solutiou  \n^Y  litre 
(as  t^jsted  by  litmuH)  iuhibits  their  growth.  Bacteria  foroi  a  contrast  to 
mouldis  in  tluE  respect.  Hiieteria  cause  changea  in  the  sinToiinding  medium 
tliroiigli  the  agency  of  fenneuts,  acids,  etc,  wliieh  they  give  otV.  lJy 
cruahing  yeast-cell8  and  tilteriiig  their  contenta  tlirough  a  stoue  filter 
Buchner  showed  that  the  cells  contained  a  ferraent  capable  of  converting 
cane-Bugar  into  CO^  and  alcohol.  Macfadven,  Morris,  and  Roland  (1900) 
in  repeatin^  Buchner's  experimeuts,  tind  that  the  substauce  of  the  cruahed 
yeast  of  itself  gives  off  large  tjuantities  of  COj  and  alcohol,  vvhich  iudi«itea 
that  the  fermentation  chauges  take  plaue  within  the  celi  protoplasui, 
.Similarly  it  lias  been  found  that  bacteria  eluborate  certaiu  substances 
withia  their  protoplasm  whic!i  are  cajiable  of  producing  chemical  changes 
in  a  medium.  \Vhilst  some  organiams  do  not  allow  their  producta  to 
dittuse  to  any  considerable  distance  into  the  inediuni  others  do  bo.  We 
can  observe  thi.s  raacroscopically  in  jiigiuent-producing  bacteria,  some  of 
vrhich  give  oH' a  highly  soluble  }>igmeut  which  diffuses  qujckly  throughont 
the  medium  (B.  pyoeyuneu8),  otliers  u  pigment  vvhich  ia  doposited  in  the 
vicinitv  of  the  culls  (li.  prodigioaiis).  So  it  is  \vith  peptoniaing  ferments. 
Some  liquefy  at  a  considerable  distance  (li(iiielyiug  bacteria),  other«  do  not 
apparently  liqtiefy,  but  none  the  leas  their  bodies  have  been  found  to 
coutain  the  ferment  (B.  tvphi,  E.  tuberculoais).  Similarly  some  forma  give 
oH'  highly  diHiisible  toxiii3j  otliers  nnt.  We  have  already  referred  to 
anaerobic  organiams.  In  nature  these  organiams  tind  conditions  for  their 
nmltiplication  tlmuigh  the  preaenee  of  aerobic  fornis  which  rob  the  medium 
of  ita  free  oxygen,  and  pos8ibly  exert  an  iulluene^j  through  theh'  pruducta. 
Aerobic  forma,  when  motile  and  grovring  iu  media  in  vvhich  the  oxygen  ia 
lessened,  seek  the  aurface  or  the  bubblea  of  «ir  it  may  contain.  A  very 
beautiful  e.\periineiit  of  Eugelmann's  made  upou  a  thread  of  Spirogyra 
beneath  the  Tnicrosi>eGtro8Cope  h»i.s  abovvn  that  such  l»aeteria  \vill  acioumulate 
along  those  portions  of  the  Spirogvra  which  lie  aernss  the  rajs  of  light  in 
\vhich  oxygen  ia  most  liberated.  This  uiotiou  iu  the  direction  of  oxygen  or 
deaired  Ibod-substance  is  kuown  aa  positive  chemotaxis.  Substances  which 
do  not  attract  or  repel  micro-organiama  are  apoken  of  as  negatively 
chemotactic.  The  motion  of  bacteria  variea  in  rate  and  kind  according  to 
the  particular  apeciea.  Motde  anaerobic  forma  cease  to  move  when  ex{>o8ed 
to  the  air,  the  reverse  beiug  the  čase  with  aerobic  organianm.  The  motion 
ia  iutiueuced  by  temperature,  stili  more  ao  the  rate  of  muliti]3liciition,  and 
conBequently  the  ]<hy8iological  activity.  Bet\veen  the  lowesl  and  highest 
temperature  at  which  an  organiam  vvill  gro\v  (minimum  and  maximum 
temperaturea)  there  ia  a  temperature  at  vvhich  it  grows  beat  (optimum 
temperature).  The  optimum  temijerature  for  the  grovvtli  of  most  pathogenic 
forma  corresponda  tn  the  temperature  of  the  animal  in  vvhich  it  is  capable 
of  inducing  (liaease.  Wherea.s  sporulatiou  occurs  bost  at  about  the  optimum, 
sprnuting  occura  usiiallj'  be-st  at  a  aomevviiat  higher  temperature. 

The  duration  ni'  lile  iu  bacteria  varies  according  to  t!ie  species.  The  spores 
of  authrax  have  been  found  to  Uve  for  22  year8  iu  aealed  tubea  (Paateur),  and 
the  Bacillus  tuberculoais  has  been   foimd  alive  and  vinilent  after   being 
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cepF  in  dried  aputuin  for  95  (lays.     Some  j^tiithogeuic  forma  resist  deaiccatiou 

for  a  considerable  tiine  (B.  diphtheriie,  pjogeiiic  Imcteria,  etc.),  whilst  others 

are  destrojed  \vhen  dried  for  cmly  a  few  hours  (cholera  spirilla).     In  mised 

cultures,  as  also  iii  Um  body,  only  thase  organisms  aurvive  whicb  are  besi 

siiited  to  the  conditions.     Certain  bacteria  and  their  products  are  autagoa- 

istic  to  each  other.     B.  typhi  is  rapidly  kiUed  otf  when  cultivated  witb 

B.  prodigiosus,    B.  coli,  etc.,  whilst  the   products  of  E.   pyocyaneu8  are 

antagonistic  to  the  cholera  spirillum.     On  the  other  hand  B.  typhi  grow8 

well   together  with  Streptococcus  pyogeDe8.     As  the  result  of  continued 

cultivation  in   artificial  medii,  the  action  of  heat,  chemical  agenta,  etc., 

pathogeuic   orjjaniams    may   become   attenuated,  i.e.    become   lowered    in 

virulenee   or    lose    their   po\ver   to    produce   pigment,   fermeutation,    and 

phoephoreacence.     Attenuated  organisms  are  Iowered  in  their  vital  power8. 

Some   organisms  lose    their   virulenee   more    rapidlv    than    others    when 

cultivated  firtificially.     The  Streptococcus  pyogene8,  B.  pestiš,  and  B.  niallei, 

lose  their  virulenee  in  a   short  tiuie  in  artificial  media.      On  the  other 

hand  B.  tuberculosis  and  B.  anthracis  may  rebain  their  virulenee  for  iaauy 

generations  in  culture.     T!ie  applicatiou  of  cold  checks  the  growtli  of  micro- 

organisms,  \vhilst  alternate   freeidng  and    thawing  are  fatal  if  repeated. 

A  number  of  bacteria  resist  continued  freezing  for  a  considerable  period  of 

tirne.     Pnidden  found  B.  typhi  stili  alive  after  a  sojourn  of  10^^  day9  in  ice, 

thoucrh  the  total  number  of  organisms  introduced  had  decreaaed.     Ravenel 

found  that  anthrax  baeiUi,  B.  diphtheriie,  B.  typhi  resisted  tlie  temj.)erat«re 

of  liquid  air  (  -  312''  Fahr.)  for  three  hours.     The  application  of  cold  to  food 

preeervation   depends   upon  its  power  to  check   baeterial  grovvth.     Higb 

preasures  exert  no  appreciable  eftect  on  bacteria.     IJght  depending  upon  its 

int€nsity  retards  development,  atteuuatea,  or  kills  bacteria.     The  spores  of 

anthras  are  killed  by  an  insolation  of  48  hoiira^  the  vegetative  cells  being 

dQetro3'ed  inside  of  t\vo  hours.     Ele<:tric  light  haa  a  similar  though  naturally 

leae  intense  effect.     The  gro\vth  of  Liicteria  is  not  ailected  by  the  red  ray8 

of  the  spectrum,  vvhilst  it  is  alTected  by  ali  the  other  rays,  especially  the 

videt.     The  Bacillus  photometrieum  possesaes  a  peculiur  interesi  iu  thal 

it  is  quiescent  in  the  dark  and  moves  tovvard  a  source  of  bght.     Otherwi3e 

ali  organisms  grow  best  in  the  dark.     It  has  long  been  observed  that  tho 

virus  oranthrax  persists  longest  in  infected  places  shaded  by  undorgrovvth. 

■l'he  etfet^ts  of  electricity  are  indirect,  really  lieing  due  to  electroly8is,  the 

«xliiiin  chloride  iu  the  solution  being  brokeu  up  and  chlorino  evolved,  liesides 

which  hydrogen  peroxide  and  ozone  may  be  produced.     This  electrolytie 

action  has  beeu  practically  applied  to  the  puritication  of  polluted  water8. 

Itacteria  are  susceptible  to  the  eHects  of  phjaiological  poisons  such  as  ether. 

chloroform.  prussic  acid,  carbolic  aciil,  etc. 

VVhercas  the  inajority  of  bacteria  lead  a  8aprophytic  esistence,  i.e.  live 
u\HMi  dctul  matter,  a  certain  mtniber  maj  exist  as  parasites.  Certain  forms  ctin 
onlv  lead  a  saprophjtic  exi8tence.  some  may  also  he  capable  of  existeDce  as 
iiarasites,  others  appear  to  be  obligatory  parasites.  Some  aaprophytic 
cteria  may  iudirectly  pr(xiuce  pathogenic  effects  through  their  produclK, 
>xins  and  ptoniains  (ineat-poisoning,  etc.),  such  organisms  being  deschbed 

toxicogcnic  (B.  bntulinus). 

S«pr«jpliytic  bacteria  muy  proiluce  fernientation,putrefaction,oxidation,or 
reduclion.nilrilication  or  denitriHcation  of  the  medium  in  which  theyare  vege- 
■tatiug.   Thes«* chemiail  changes  are  brought  alK)ut  through  the  normal  phy.Hio- 

ical  functions  of  ihe  iiiicnNorganiHins.     A  Lirge  numl»ergiveH  otf  diaslatic 
3ylolitic  fernieiils,  by  tthich  thev  are  capalile  of  coiiverting  starch  mto 
s,  80  do  animals  by  means  of  their  aalivary  and  pancreatic  sec-retiona. 
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Some  give  off  proteolytic  enzjmes,  by  means  of  which  they  oouvert  albu- 
minous  substauces  iuto  albumose,  aud  allmino.se  to  peptim.     Mi«iy  j^ave  oH' 
this  euzvine  treely  into  the6urroun(liDgiuediuiii,;iMdproteolyticeliauyesar« 
produced  at  a  distanee  from  the  celL     We  see  tliis  in  the  so-called  bquely- 
iag  bacteria,  such  as  Liquefy  gelatine  and  coagulaLed  blood-serum.     Siinilarly 
\vith  other  products.     Vk  pyocyaneuB  gives  oH"  a  liighly  dittusible  pigiiieiit^ 
B.  diplitheru«  and  B.  tetani,  a  higbly  diftusible  toxia,  vvhilat  in  uLlitn"  caseaj 
either  tbe  proteolytic  ferment  is  uot  given  ott*  freely,  tbough  it  is  contaiued! 
in  and  has  be-en  isolated  fmiu  tbe  tiell  (B.  tuberculosis,  B.  ty|>bi;,  or  tlie 
toxin    or    pigment   (B,   viokceus,   B.   proiligiosua,   etc.)   is   not   ditiusilile. 
Proteolyttc  enzyuie8  \vhich  dissolve   fiVirin  bave  been   iaolated   from    Llie 
apirilluni  of  cholera,  S.  Finkler-Prior,  B.  prodigiosus,  etc.     This  fermeut  is 
de8troyed  by  expo8ure  to  a  temperature  of  ori^-TO^  C     Neither  peptonising 
nor  diastatic  fennents  are  produced  in  the  absence  of  albuuiin.     In  iusec- 
tivorous   plants  peptonisation   is   brought   about   iudirectly   througli   thaj 
Hgency  of  luicro-organisins,  and  the  plant  thrives  upon  tlie  products.     Some-' 
biUJterJa  give  off  inverting  ferments  \vhieh  (as  in  aninials)  convert  cane- 
sugar  into  glucose.     Others   give   uif  reunet-like  ferments,  wbieh  eurdle 
luilk,  others  fat-splitting  ferments,   which  cause  the  rancidity  of  butter 
or  fat. 

Tfiere  is  no  essential  diderence  between  fermentation  and  putrofaction, 
the  difference  being  but  one  of  degree.  Iiroadly  speaking,  a  fermentation 
proceas  (the  teroi  being  used  in  tbe  ordinary  sense)  ri-snlts  in  few  products, 
whilst  in  putrelaction  tbey  may  he  numeroua,  Ibe  pront-sa  being  accomjmnied 
by  tbe  evolutiou  of  evil-smelling  gaaes.  Putrefaction  occura  in  complex 
dead  vegetable  and  animal  matter :  the  protein,  which  contains  carbon, 
hydrogen,  oxygen,  nitrogen,  sulphur,  and  phosphorus,  being  spht  up  into 
ammonia,  amines,  indol,  and  skatol,  ctmtainiug  the  nitrogen  and  hjdrogen 
aulphidCj  mercaptan,  etc,  containing  the  sulpliur  derived  from  the  ].»rati?iu 
molecule.  In  putrefaction  the  metbuin  ofteu  beconiys  alkaline  (animonia, 
etc,).  The  term  fermentation  is  vulgarly  apjibed  Ut  changea  liiking  plače  in 
carbohydrate  solutions.  Owing  to  the  forma tiou  of  or^-auiu  acids  a 
fennenting  solution  gives  an  acid  reaction.  A  fermenting  Huid  often  gives 
ofTan  agreealile  odcmr. 

The  chief  fennentations  are  the  alcoholic,  acetic,  lactic,  butyTic,  viscoiia, 
fatty,aud  aminoniiiciil  fermentatious.  Other  fermentations  are  those  \vhich 
result  in  nitriticatioii  aud  donitrification.  Tlieac  processes  are  accompanied 
by  oxidatiou  aud  reduction,  the  eomuioneet  change  being  that  of  hydratiom 
Alcohohc  fermentation  is  chierty  produced  by  yea8ta;  it  may  also  be 
produced  l>y  moukls  (mucor)  or  bacteria  (intestinal  bacteria.  B.  ty])lu.  li. 
pneumonia^.).  After  a  certain  amnunt  of  alcohol  bas  been  formetl  in  the 
proceas  of  fermentation  (the  auiount  reticlied  in  lieer  fermentation  is  5  per 
cent,  in  that  of  wine  10-1;">  per  cent)  the  fermentation  proccss  ceases,  the 
alcctbul  checking  the  further  growth  of  the  yeast.  In  alcoholic  fermentation 
we  have  the  following  changes  taking  plače : — 

C,Hi,O,  =  2C,H,O  +  2C0,. 

The  chief  product  is  alcohol,  the  8econdary  products  being  CO.^,  aldehyde, 
liigher  alcohols  (butyl,  propyl.  amyl  alcohol),  glycerine,  acetic,  succinic 
acid.  E.  l^uchner  haa  succeeded  in  proving  that  yea8t  cells  contain  a 
ferment  capable  when  isolated  of  produciog  alcohohc  fermentation.  In  the 
variouH  induatries  cousiderable  importunce  is  atttiched  to  the  utiUs^ation  of 
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>f  yeastfi,  which  yield  the  higheet  peroentage  of  aloohol  or 
le  pioduot     In  bread-nmking  jeast  and  bacteria  are  added 

to  the  dough ;  the  bacteria  convert  the  starch  into  sugar,  and  the  yea8t 

ooDTerts  the  sugar  into  alcohol  and  COj,  the  gas  distending  the  bread. 

In  acetic  acid  fermentation  we  have  alcohol  oxidi9ed  to  acetic  aeid  according 

to  the  formula — 

CjHjO  +  Oj = CjH^Oj  +  HjO. 

For  tbis  prooess  &ee  acoess  of  air  is  needed,  the  amoant  of  alcohol  preaent 
muat  be  under  15  per  cent,  the  best  temperature  being  30 '-35°  C.  After 
about  14  per  cent  acetic  acid  has  been  produced  fermentation  is  checked  by 
this  product.  A  considerable  number  of  bacteria  are  knowa  which  produce 
aoetic  acid  (B.  aceti),  etc,  pueumocoocas,  B.  lactis  aerogenee,  B.  coli,  etc). 
In  lactic  acid  fermentation  glucose  (C^j^Oj)  is  converted  into  lactic  acid 
(CjH^Oj)  and  other  secondarj  producta,  such  as  alcohol,  acetone,  formic  and 
acetic  acida.  Butjric  acid  fermentation  is  usuallj  produced  by  anaerobic 
organisms,  the  glucoae  being  converted  into  butjric  acid  (C^HgOj),  carbon 
dioxide,  and  hjdrogen.  Viflcous  or  sUinj  fermentation  ooctirs  at  times  in 
milk,  urine,  beer,  wine,  and  sugarj  solutions,  a  carbohjdrate,  dextran 
(C^H,oOi),allied  to  deitrin,  being  formed,  the  medium  becoming  gelatinised. 
The  capsules  formed  about  Leuconoatoc  mesenteroides,  when  grown  in  sugarj 
Bolutions,  are  almost  entirelj  composed  of  tbis  substance,  no  capsules  being 
evident  when  tbis  organism  is  grown  in  sugar-free  media.  The  fermentation 
oocurring  in  fats  results  in  their  becoming  rancid.  In  ammoniaciil  fermen- 
tation a  pruceas  of  hydrHtion  oocurs,  urea  being  broken  up  as  follovrs : — 

COCNH,)^  +  HjO  =  COj  +  2NH,. 

The  producta  uniting  to  form  ammonium  carlionatu. 

A  fermenttitiou  prooess  of  great  importance  in  nuture  is  that  which 
resulUs  in  nitrification,  whereby  the  uaeless  nitrogen  derived  from  liAing 
lieings  is  converted  into  the  useful  nitrates  which  are  utilised  by  the  plauts 
in  the  soiL  Nitrates  are  ulwiiyH  the  end  produots  of  the  decomposition 
of  attiiaal  matter  in  the  presence  of  baaes.  Nitrates  are  formed  in  manure. 
They  are  the  important  oonstituents  of  guano  and  of  commercial  soda- 
aultpetre.  Tlie  ammonia  formed  is  oridised  to  nitrous  and  nitric  acids,  and 
thoee  combine  with  bases.  In  examining  water  suspected  of  being  poUuted 
vrith  urganic  matter,  one  tests  for  nitrates  and  nitrites.  The  nitrifying 
bacU^ria  are  separated  into  two  groups:  the  nitroso-hacteriii,  which  form 
nitrous  acid,  giving  rise  to  nitrites,  and  the  nitro-bacteria,  which  oxidi8e 
nitrouH  to  nitric  acid,  giving  rise  to  nitrates.  Certain  bacteria  denitriiy, 
»',«.  they  exert  au  opposite  efieot. 

The  producta  of  bacteria  depend  for  their  amount  upon  the  favourable 
or  unfavounible  couditions  of  medium,  temperature,  and  vital  activity  of 
the  particular  micro-organism.  The  presence  of  antagonistic  or  other  forms 
of  bacteria  will  niodJfy  the  growth  and  producta  of  a  giveu  micro-organism. 
Some  bacteria  pro<luoe  acid,  others  alkali — these  phy8ioIogical  diflerenoes 
I)eing  of  use  in  the  determination  of  the  speoies.  We  have  already  aeen 
how  diifeient  the  produots  are  for  difTerent  species,  and  oonsiderable 
diflTerances  may  be  observed  in  the  growth  and  products  of  one  and  the  same 
micro-organiam  in  media  of  different  constitution.  As  far  as  the  ex- 
perimentol  evidence  goes,  the  accumulatioa  of  products  checks  the  grovrth 
phor  to  the  exhaustion  of  the  medium,  the  growth  ceaaing  owing  to  the 
•mount  of  aciii  (08  per  cent  ia  lactic  acid,  10  per  cent  in  acetic  acid 
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fermentation)  or  alcohol  (uaaximuiu  15  pcr  cent),  phenol,  and  other 
producta  present  in  the  nutrieut  solution. 

A  considerable  mimher  of  bacteria  produce  ^^tomains.  Ptomaiiis  are 
cry8tallisable  uitrogen — containing  I)a9e8  \vhic'h  are  ver)'  ainiilar  to  vegetable 
alkaloids.  Besidee  uitroguu  thej  contaiB  carbon,  hjdrogen,  and  aometimes 
oxygen.  Some  ptomaina  are  toxic,  othera  not  PtomainB  were  first 
isolated  by  Neucki  in  1876  from  varions  organic  substances  undergoing 
putrefaction,  as  alao  from  pure  cultures  of  pathogenic  bacteria.  Toxic 
ptouiains  were  separated  from  culturea  of  B.  tjphi,  Spirilluiu  cliolerce 
aaiaticiE,  B.  crassus  sputigeniis,  etc.,  by  Brieger.  Nencki  and  Marme  \vere 
unable  to  isolate  a  ptoiiiain  from  culturea  of  B.  anthracis.  Until  the 
discoverj  of  the  vaatlj  more  poteut  toxalbumin8  of  certain  pathogenic 
bacteria  more  importanoe  wa8  attached  to  the  ptoraains.  It  is  poasible 
that  ptomaina  exert  some  effect  in  cholera  and  tj^ihoid  fever.  Bacteria 
which  produce  poisonoua  ptomains  are  Ciilled  toxicogenic,  but  are  not 
necessarilj  of  theinselvea  pathogenic.  Ptomaina  play  an  important  part  in 
iee-cream,  cheese,  meat,  sausage,  fiah,  and  canned  food  poisoning.  Food 
containing  large  quantitie8  of  toxic  ptomains  haa  often  beeu  eaten  without 
auBpieion. 

From  the  point  of  ^iew  of  pathogeueais  the  greatest  importance  is  to  be 
attached  to  the  specitic  bacterial  toxins  which  are  formed  witbin  the  bacterial 
celi.  These  are  unstable  eompounds  which  are  injured  by  heat,  light,  and 
various  chemical  agenta.  Their  chemical  composition  is  highly  complex,  and 
remains  to  be  determined.  It  haa  been  proved  that  they  are  not  ptomaina, 
bosic  subatancea,  nor  proteins.  The  toxina  are  B|)ecific  products  of  the  physio- 
logical  activity  of  certain  bacteria.  In  cultures  of  B.  diphtheriaj  and  B. 
tetani  they  are  highly  diffusible.  The  toxicity  is  very  great  in  both  of  theso ; 
0002  c.cni.  of  a  filtered  di]ththeria  cultnre,  or  even  lesa,  may  be  fatal  to  a 
guinea-pig,  vvhilst  0000,000.05  gram.  of  purilied  tetanua  toxin  killa  a  mouse 
of  15  gram.  weight,  the  e-atimated  fatal  dose  for  a  man  of  avenige  weight 
being  -ji^  of  a  groin.  Toxin8  have  beeu  iaolated  from  B.  diphtheriire, 
B.  typhi  abdominalifi,  B.  tetani,  Spirillum  cholera;  asiaticffi,  pneumo- 
coccua,  B.  tuberculosia,  B.  mallei,  and  B.  peatia,  but  not  from  B. 
anthrac-is. 

Certain  l>acteria  produce  a  characteristic  pigment,  euch  forma  being 
termed  chromogenic.  The  pigment  may  be  red,  violet,  yellow,  green,  etc, 
and  its  character  often  servea  for  the  differentiation  of  Bjjeciea.  A  number 
of  bacteria  are  photogenic,  i.e.  phosphoreacent,  and  may  cauae  tish,  meat,  or 
aaueage  to  become  luminoua  The  greater  number  of  phosphoreacent  bacteria 
occur  iu  8ea-water. 

A  considerable  amount  of  heat  may  at  times  be  produced  aa  the  result 
of  bacterial  activity.  Wlien  complex  bodiea  are  broken  up  during  the 
fermentation  proccss  induced  by  bacteria,  yea8ts,  or  moulda,  heat  is  liberated. 
FermentJition  occurring  in  damp  hay,  grain,  and  cotton  may  lead  to 
apontaneouB  comhustion.  The  riac  of  temperature  in  manure-heaps  is 
famihar  to  aH.  In  alcoliohc  fermentation  due  to  yeaat,  as  also  in  the 
fermentation  of  liops,  tobacco,  potatoes,  and  turuipa  which  have  been 
atacked  in  a  damp  atate,  a  riiie  of  temperature  of  50'- 60"  has  been  observed. 
A  temperature  of  70"  C.  may  be  reached  in  the  fermentation  of  sauerkraut. 


Confining  ourselvea  to  those  niicro-organiams  vvhieh  produce  disease  in 
the  animal  and  vegetable  kingdom,  it  may  be  stated  tliut  ali  of  the  above 
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described  groups  comprise  organisms  wluch  exert  a  clirect  pathogenic  action. 
T.imiting  ourselves  to  man,  we  find  Protozoa  causing  tertian,  quartun,  and 
icstivo-autiimnal  malaria,  and  also  amabic  djaenter)'.  Mo ul (h  cauae  herpes, 
thrush,  and  favus,  and  fatal  pneumonia  has  been  caused  by  Aspergillua. 
A  number  of  jeast-like  organisms  are  pathogenic.  Colpe  (1894)  isolated 
a  pathogenic  form  from  a  čase  of  chronic  cervical  endometritis,  Busse  (1895) 
iaolated  another  form  from  a  čase  which  he  describea  by  the  name  of 
"  SaccharomycoBia  hominis,"  the  disease  haviug  the  funu  of  chronic  pyaimia, 
and  the  germ  isolated  in  culture  produciug  fatal  disease  in  white  mice. 
Sanfelice  has  found  a  species,  S.  neoformans,  'which  is  pathogenic  for  dogs, 
mice,  and  the  clucken.  another  species  (S.  litogenes)  which  is  pathogenic  for 
cattle,  giiinea-pigs,  ami  white  mice.  Gilehrist  and  8tnkes  describe  a  species 
(Blastomjcetes  dcrmatitidLs,  189S)  which  wag  the  oause  of  a  dermatitis  in 
man,  the  oultivated  organism  proving  pathogenic  for  the  horse,  dog,  sheep, 
and  guinea-pig.  Out  of  fifty  Bla8tomycetes  esamined  for  their  putho- 
genicity  by  Eabinowit8ch  (1896,  some  of  these,  no  doubt,  belong  to  the 
geniis  Oidium),  seven  species  proved  to  be  pathogenic  to  experimental 
unimals. 

The  80-called  "  cancer  bodies,"  or  cell-inclusions  observed  in  cancer  have 
beea  olaimed  by  some  investigatora  U)  represent  Blastomycetes  (Sanfelice, 
Plimmer),  whilat  others  have  claimed  them  to  l>e  Protozoa.  Neither 
Sanfelice  nor  Plimmer  liave  established  the  histological  identity  l)etweeu 
their  experimental  tumoiirs  (produced  by  inoculation  with  l}lastomycete8), 
and  sarcoma  or  cancer.  The  only  two  observations  by  Sanfelice  in  wliich 
doga  acquired  cancer-like  tumours,  gave  negative  cultural  results,  and 
8howed  cell-incluaions  the  morphology  of  which  waa  very  different  to  that 
of  tlie  organisms  introduced.  The  choice  of  dogs  for  these  experimenls 
does  not  seem  to  ])e  entirely  fortiinate,  when  we  reniember  the  facts  8tated 
by  Frohner  regarding  the  frequency  of  cancer  in  dogs  studieil  by  him  in 
lierlin,  where  40  |>er  cent  of  the  dogs  conung  to  operation  proved  to  be 
ainceroiis.  It  remains  stili  to  l)e  pr<)ved  that  Bla8t<:tmycete8  cau  pro- 
duoe  upithelial  proliferation,  in  other  vvords,  that  they  stand  in  any 
etiological  relationship  with  cancerous  processes.  Pianese,  Dean,  and 
manj  others  consider  the  cancer  -  bodies  to  be  due  to  degenerative 
changes.  There  are  things  which  speak  for  and  against  the  paraaitic 
thcor}'  of  canctT,  it  remains  stili  to  be  proved  that  it  is  due  to  a  parusitic 
micro-organism.  Out  of  a  total  number  of  forty-one  species  of  Oidium, 
isolated  and  studied  by  Cao,  twenty-eight  proved  to  be  pathogenic  for 
animala 

Streptothricts  are  jtatbogenic  agents  in  actinomyco8is  and  Madura-foot 
disease,  wbilst  specific  hacteria  have  been  proved  to  be  the  cauae  of  anthrax, 
taberculosis,  diphtheria,  pneumonia,  glanders,  gonorrhtea,  t)'phoid,  tetanus, 
cholera,  influenza,  plague.  Malta  fever,  cerebro-erpinal  fever,  mahgnant 
tedema,  8ui)purative  prooesaes,  rery8ipela8.  rhinasclerumu,  soft  sore,  lepro8y, 
and  relapeing  fever,  etc. 


LITERATURE.— Protosoa:  lee  the  workfl  of  UbbJ,  WHieleirBki,  Pfeiffer.  Moolds. 
TMSta,  aad  B«et«rl»:  rl-u  the  wor)u  of  Fliigm,  DucUux,  Stemberg,  uul  the  umuoroua 
anuller  Urt-book«,  aniongst  which  those  of  Oiinthcr,  Abbott,  Miiir  and  Ritohio  may  be 
rveominctided.  The  chief  jourruiljt  are  :  Baam^rten'«  Johresberichl,  Koch'fl  JahretlHentht, 
CmtrulblaU  /ar  BakUriologic  (Ahthoilung  i.  and  iL),  Zcitsehrift  /Ur  Hif^itru,  Annat4$  de 
r/nMitiU  PiuUur,  Journal  of  Ejtptrimenlal  Medicine,  Jourmtl  o/ Paihology  and  BeuUrMofif, 
ByjUii4Meke  Rundtckati. 
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MICROSCOrE,  THE 


Microscope,  The. 

ObjectifKS  ..... 
T/u!  Ocular  .... 
Focussinif  Acijiuitfiusnfs,  etr. 


lUuniinatinf/  Apjxiratu» 

AcregM>ri/  Fittitif/» 

Tlu:  U»e  o/  Uie  Microscoj/e 


See  txl80   POST-MORTEM. 


MiCROSCOPKS  are  of  two  kinda,  siiuple  <ind  coaipoimd.  The  campound 
microscope  consists  ea8entiftlly  of  t\vo  leusea — one,  the  object  glass,  fortus  an 
enlarged,  inverted,  and  reversed  image  of  the  ohject;  wliLl.st  the  second  leiis, 
Icrmed  the  eye-piece,  magniiies  this  image  and  i.s  placed  l>etween  it  aud  the 
eye  of  the  observer.  In  ali  modem  micru800j>es  the  objeut  glasa  is  replaced 
by  a  combination  of  lena  kno\vn  as  the  objective,  aud  the  eye  glaas  is 
represented  by  a  combinatiou  of  lenses  termed  the  ocular.  The  objective 
and  ocular  are  mouuted  nt  the  enda  of  a  tube  vvhich  ctin  be  made  to  receile 
from  or  approaeh  a  scjuure  ur  rounded  stage  \vhich  has  u  central  aperture. 
Beneath  the  stage  is  the  illumiuittiug  apparatus.  ThLs  consists  of  a  mirror 
to  reflect  rays  of  light  upward8  through  the  openiug  in  the  stage,  and  on  to 
an  object  lying  on  the  iatter.  One  side  of  this  mrri-or  ia  a  concave,  and  the 
other  a  plane  mirror.  Attached  to  most  microscopes  there  is  also  a  system 
of  lensejB,  termed  a  condensor,  placed  between  the  mirror  and  the  stage — the 
condeusor  sening  to  focus  on  the  oltjcct  the  rays  of  light  proceeding  from 
the  mirror.  The  whole  instrument  is  supported  on  a  foot  or  l»«se  \vhich  is 
either  of  horse-shoe  form,  as  in  most  Continental  models,  or  in  the  lorm  of  a 
tripod — a  microscope  \vith  the  Iatter  beiog  the  more  rigid  instrument.  The 
foot  shoiild  be  jointed  so  that  the  microscope  may  be  inclined  to  any 
augle. 

Objectives. — Each  consists  of  a  combination  of  lenses  moimted  in  a  tube, 
the  upper  end  of  which  can  be  connected  by  means  of  a  8cre\v  thread 
to  the  loTver  end  of  the  tube  of  the  microscope.  Formerly  thcrc  vvere 
severni  »litlereut  forma  of  scre\v  thread,  but  iiiow  ali  makers  have  adopted 
the  Euglish  thread,  or  what  is  termed  the  !Society'8  Hcrew  thread.  There 
Eire  two  clasees  of  objectives — dry  and  immersion,  and  each  Iiave  their  own 
usea.  In  dn/  objectives,  the  leus  nearest  the  object — the  frontal — remains 
separated  by  air  from  the  object  or  the  cover-glass  over  it.  In  the  čase  of 
an  immersion  objective,  a  drop  of  liquid  is  interposed  betvveeu  the  irontal 
and  the  cover-ghiss,  and  the  liquid  eniployed  sliould  have  a  refractive  inde.v 
the  same  as,  or  approaching  as  clo8ely  m  possible  to,  that  of  the  glass  formiug 
the  frontal,  With  a  VFater-immersion  objective  a  drop  of  distilled  water, 
wh)ch  bas  a  refractive  index  of  IS.'^,  is  used;  with  a  bomogeneous  itumersion 
objective,  cedar  oil  \vith  a  refractive  index  of  1*51  is  employed,  as  this  is 
likevvise  the  refractive  iiidex  of  croAvn -glasa.  In  dry  and  immersion  objec- 
tives both  chromatic  and  .spherical  aiK.Tration  are  ]argely  corrected,  and 
these  objectives  are  therefore  termed  achromatic.  lu  ajKichromatic  objec- 
tives both  forms  of  aberration  are  stili  more  completely  corrected, 
but  as  their  use  is  not  essential  for  ordinar}'  work  the  reader  is  referred 
to  standard  works  on  micro8copy  for  a  detailed  description  of  such 
objet^tivea  Theii-  value  liea  largely  in  tlie  fact  that  they  can  bo  used 
\vitli  oculars  of  high  magnification,  and  in  their  8uitaliility  for  micro- 
fvhotography. 

The  terma  focal  distance,  frontal  disUince,  reaolving  and  defining  jx)wer, 
angle  of  aperture,  aud  numericjal  aperttire  reqiure  explnnation.     The  focal 
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i/ijteiu«  18  tbe  distance  of  tbe  focas  from  the  lena^  And  objecuvvs  are  dš- 
Ittogoiflhed  bj  their  focal  distance  messmed  in  inches  or  milliinetm, 
^  allhon^h  the  drj  objectires  of  Continental  muken  are  often  designatad  by 
Ifae  nombers  I.,  II.,  etc  (Leitz,  Reichert,  and  others),  or  by  the  letters  A,  B, 
C.etc  (Zeisa).  The /ronial  disiante  is  the  distance  between  the  &ontaI  of 
tbe  objective  and  the  cover-glaas  when  the  object  is  aocuratelj  fociused. 
The  rfgolring  pow<r  of  an  objective  is  its  power  of  8howing  detail,  whilst 
the  iefining  potcer  ia  its  power  of  definiug  outline.  Xumerical  a]}rrturf. — 
The  resolving  and  defining  power8  of  an  objective  depend,  apart  from  its 
correction  for  spherioil  and  chroniatic  aberration,  on  its  angle  of  ajiertiire 
which  is  detined  as  "  the  angle  formed  bj  tbe  t\vo  extreme  rajs  emanating 
from  the  object.  and  utilized  by  the  objective "  (van  Heurck).  and  the 
greater  the  angle  of  aperture  the  greater  is  its  resohing  power.  But  tlie 
angle  of  aperture  also  depends  on  the  iviractive  index  of  the  medium 
interpcsing  between  the  objective  and  the  object ;  and  each  objective  bas 
what  is  knovm  as  a  "  numerical  apertiire  "  (N^),  whieh  is  repreeented  by 
the  sine  of  half  the  angular  aperture  multiplied  by  the  refr.ictive  index  cf 
the  medium  (air,  oil,  etc.} — thus  N.A.  =  n  sin  u,  it  being  the  refractive  index 
of  the  medium,  whether  air,  water,  or  oiL  Tlie  refractive  index  of  air  is 
taken  as  1 ;  that  of  distilled  water  is  ISS :  and  that  of  cedar  oil  lol.  lJy 
tiie  above  equation  it  is  found  that  a  homogeneous  immersion  objective 
Btb  an  angular  aperture  of  82"  bas  the  same  niuuerical  aperture  as  a  dn- 
ntctive  with  an  augular  aperture  of  180°  the  numerical  aperture  of  each 
objective  Ijeing  1 ;  hence  homogeneous  immersion  objectives  having  an 
angular  a|jerture  greater  than  82°  have  a  larger  aperture  than  dry  objec- 
tives of  180  .  and  thus  have  greater  resolving  power,  or  in  other  vvords, 
are  of  greater  salue  for  the  observation  of  very  minute  structures.  Thus  a 
dty  objective,  the  X.A.  of  flrhich  is  088,  and  a  homogeneous  immersion 
objective  with  n  N.A.  of  1-30,  each  with  a  focal  distance  of  ^inch, 
give  the  same  ampliiication,  yet  tbe  latter  having  the  greater  reeolv- 
mg  power  is  con8equently  to  be  preferred.  Another  advantage  of  an 
imrnersion  ob)ecti\'e  over  a  dry  objective  of  the  same  magnifjring  power 
is  that  the  former  has  a  greater  frontal  distance,  and  is  therefore  more 
iily  used. 
Tfir  oeular  commonly  used  is  knovrn  as  a  UuygheniAn  octiUir,  and  is 
p»omposed  of  a  tube,  at  each  end  of  which  is  a  pLiino-couvex  lens  \vith  its 
|coDvex  flurface  toNvards  the  objective.  These  lenses  are  termed  respectively 
I  the  eye  lens  and  fielil  glass,  and  between  tbem  is  a  diaphmgm. 

The  tul«?  forming  tho  lxKly  of  the  instrument,  and  to  the  lovrer  end  of 
which  the  objective  is  attacbed,  is  furnished  witb  an  inner  tube,  termed  the 
dniw-tul»c.  into  tbe  further  end  of  which  the  oculnr  fits.  This  ilrH\v-tulH? 
Bboutd  bear  a  scjile  gniduated  in  milhmetres  to  indicate  the  exact  distance 
of  i\u'  tHular  frtMM  tbe  objective.  Tul)e  lengths  are  corrected  eitber  for 
Knglis^h  or  Coutijieulal  objectives;  but  ajtart  from  this, the  total  length  of 
tl)e  tuljc  to  be  U8e*l  »iepends  on  the  tbickneaa  of  tbe  cover-glasB  employed 
duriug  the  examination.  \Vith  Continental  iustruments,  which  are  in- 
klendod  for  use  with  cover-classes  015  to  0*20  mm.  thick,  the  distance 
t  from  the  eve  glass  to  tbe  end  of  the  tuln?  itjto  which  the  objective  is 
fcacruvred  should  be  170  mm.;  but  as  a  nase-piece  is  U8ually  emplo3-ed. 
M  *  tbickness  of  10  mm.,  the  draw-tul)e  is  to  be  extended  to 
tianir  160.  The  tube  length  for  the  Knglish  body  is  250  mu>. 
Mention  may  also  l>e  made  of  the  fact  that  some  objectives  are  Htted 
KriLh  "correction  collars"  for  tho  correction  of  tho  varying  thickneas  of 
0OT«r^glaaBea. 
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Focussing  Adjustinents. — The  body  of  the  microacope  with  objecti\'e  and 
ocular  is  raised  from  or  lowered  toward8  the  stage  by  two  means — the  coars« 
and  the  fine  adjustments,  The  fonuer  is  efl^ected  either  by  a  ruck  and 
piuiou,  or  HiJtnply  hj  a  combined  sliding  and  screwing  moveiuent  of  the  botJj 
tube  in  a  spring  tube  connected  with  the  stiind.  The  raechanism  for  8low 
movement  of  the  body,  i.e.  for  fine  adjiiatmeut,  varies  in  its  component 
purts  according  to  the  model  of  the  microseope,  but  usually  comists 
of  two  tubes  which  tend  to  separate  from  eiich  other  by  the  preisgure  of 
a  spiral  spring,  and  are  moved  on  each  other  by  a  Bcrew  attached  to  a 
milled  head. 

Tke  nose-piece,  vvliich  is  an  appliance  8crewed  to  the  lower  end  of  the 
uiicroseope  tube,  and  pennita  of  objectives  l>eing  rapidly  changed,  is  an 
ahuost  indispeusaltle  part  of  the  microse-ope.  A  nose-piece  is  u8ually 
constructed  to  carry  two  or  three  objectives  (double  or  triple  noee- 
piece). 

The  illuminating  apparatus  consists  of  a  plano-coneave  mirror,  and 
U8ually,  too,  of  a  coudensor,  whilst  the  number  of  rays  of  light  falling  on  the 
object  is  regulated  by  means  of  a  diaphragm.  The  mirror  can  be  tilted  to 
any  required  angle,  and  is  nsually  uinunted  on  a  iiiovable  arm  m  as,  if 
uece88ary,  to  give  oblique  illumination,  which  is  sometimes  advantageous 
when  finer  structural  details  have  to  be  determiued.  I}iapkrai/ws,  which 
are  pieces  of  metal  with  an  aperture,  are  employed  in  order  to  iutercept  the 
peripheral  rays  reflected  from  the  mirror.  If  no  condensor  is  em]iloyed,  the 
diaphragm  is  situated  immediately  l^elow  the  stage,  and  is  then  either  a  circular 
copper  plate  pierced  \vith  circular  openings  of  differeut  diameters,  and  is  so 
attac!ied  to  the  under  surface  of  the  stage  that  any  one  ol"  these  openings 
can  be  brougtit  dirGctIy  beneath  the  aperture  in  the  stage,  or  there  is  an 
iris  diaphragm,  the  aperture  of  which  can  be  regulated  by  a  small  knob  or 
handle  projecting  from  the  side  of  the  diaphragm.  Some  inicrosoopes, 
however,  are  supplied  with  movable  plug  dOaphragma  \vhich  are  to  be 
inserted  into  the  aperture  of  the  stage,  each  diaphragm  having  an 
•ipeuing  of  different  liianieter.  When  the  microscope  has  a  condensor  the 
diapliragm  is  U8ually  of  the  iris  form,  and  is  fitted  beneath  the  lenses  of  the 
condensor. 

The  condensor  is  constructed  of  a  8y8tem  of  lenses  mounted  in  a  tul>e 
and  placed  beneAth  the  stage.  The  condensor  should  be  capable  of  tieing 
lnwered  or  elevated  so  that  the  ray8  of  light  proceeding  from  the  mirror  may 
be  focussed  on  the  object  restiug  on  the  stage.  This  focuaaing  is  preferably 
effected  by  a  račk  and  pinion ;  but  in  the  simpler  condensors  it  is  perfonned 
by  means  of  a  simple  screvv  at  the  side  of  the  condensor.  The  Abbe  con- 
densor is  the  one  in  most  general  use. 

Acetisorij  Fittings. — A  mechanical  stage  ia  one  which  can  be  moved 
mechanically.  The  better  microscopes  are  litted  with  such  a  atage,  but 
othervvrise  one  can  be  attached  to  any  ordinary  microscope.  The  movements 
should  be  effected  by  račk  and  pinion  adjustment,  and  in  some  models  the 
stage  can  be  concentrically  rotated. 

For  the  detemiination  of  the  size  of  mieroscopic  objects  a  special 
piece  of  apparatus,  the  micrometer,  is  required.  In  its  simplest  form 
tliifl  ia  an  eye-piece  micrometer — a  glaas  disc  on  which  there  is  a  graduated 
scale. 

A  drawing  apparatus,  or  camera  lucida,  is  e88entially  a  prism  situated  in 
front  of  the  ocular ;  and  the  use  of  such  an  apparatus,  vvhether  in  its  simpler 
or  more  elaborate  form  is  of  great  assistance  when  a  drawing  of  a  microseopic 
object  has  to  be  made. 
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TTm:  simple  viicroscope  is  composed  of  two  plano-coiivex  lenses  separated 
by  a  diaphragm.  The  lensea  are  mounted  on  a  stand  wluch  liiis  a  atage,  a 
mirror,  and  račk  and  pinton  focussing  adjustraent.  Most  of  tlie  tuicroscopes 
<»f  this  form  magnifjr  from  10  to  20  diameters,  and  are  chieflj  of  value  as 
disBecting  microscopes. 

If  a  micro8coi>e  is  to  be  purchased  it  should  be  obtained  from  a  first-class 
niakor,  but  need  not  necessariljr  be  an  elaborate  instrument.  The  stand 
should  be  a  good  one  and  be  inclinable;  have  line^adjustment  and  coarse 
udjuBtment  by  račk  and  pinion,  a  sub-stage  condeusor  wiLb  mechanical 
adjustment,  a  high-  and  a  low-power  objective  (i-inch  and  j^-inch,  or  lil. 
and  VII.),  a  triple  nose-pie«e,  and  two  oculars  (L  and  IV.).  Suoli  an 
instrument  vvill  suHice  for  aH  ordinarj  cbnical  aud  histological  work  ;  aud  a 
^^j-inch  homogeneous  immeraion  objective,  a  mechanical  stage,  and  other 
aoc688orie8  ean  be  obtained  8ubsequently  as  the  need  for  them  arises.  The 
prices  and  illustrations  of  the  diflerent  gradea  of  microscopes  of  oljjectives, 
oculars,  and  other  coustitueut  parts,  and  aLso  of  the  8upptementary  apparatus, 
will  be  found  in  any  of  the  makers'  catalogues. 

The  Vse  of  the  Microsiope. — Work  should,  as  far  as  possible,  be 
carried  on  by  daylight.  The  niicroscope  ia  to  be  placed  near  a  windo\\ 
facing  north,  and  for  choice  the  mirror  should  retlect  light  from  a  vvhitt? 
cloud ;  in  ordinarj'  work  direct  sunlight  is  never  used.  If  artiticiul  ilhimiua- 
tion  is  required,  an  ordiuary  |)etroleum  lamp  with  a  flat  flauie,  a  Wel8l>acli 
light,  or  an  incaudescent  electric  laujp  with  a  ground-glass  sha<le  are  most 
euitable.  The  microscope  should  stand  on  a  firm  table,  and  unless  objects 
mounted  in  iluid  are  to  Ije  observed,  the  stand  sliould  be  iuclined,  so  that 
the  he^id  of  the  observer,  vvho  should  Ijc  seated,  is  not  kept  in  a  atrained 
positiou.  The  eye  which  ia  not  applied  to  the  ocular  ia  to  bo  kept  open,  in 
order  that  the  obeervers  accommodation  uuiy  be  as  completely  relaxed  a« 
possible. 

An  esamination  should  commence  with  a  Iow-power  objective — a  ^-inch 
or  a  No.  III.,  if  using,  8ay,  a  Leitz  objective — and  a  low-power  ocular,  as  for 
instance,  a  No.  1.  or  No.  II.  The  object  mounted  on  a  slide  and  covered 
with  a  cover-glass  Ls  placed  on  the  stage,  and  a  iliaphragm  of  medium  aize 
having  been  inserted,  the  object  must  uow  be  propurly  illuminated.  If  no 
condenser  is  used,  the  plane  mirror  is  to  be  eraployed  vrith  low-power 
objectivea,  the  concave  mirror  being  reserved  for  the  J5-inch  or  other  high- 
|>ower  objective,  and  the  axia  of  the  mirror  is  so  adjusted  that  the  greatest 
amount  of  light  is  reflected  on  to  the  object.  This  ia  then  focussed  by  the 
Goarse  and  then  by  the  fine  adjustment.  If  a  more  highly-magnified  view 
of  the  object  be  then  desired,  the  microscope  tube  is  Hlightly  raised  from  the 
etage  and  the  higher  power  objective,  t.g.  the  i-inch,  is  revolved  on  the 
noeepieoe  till  it  is  brought  into  position,  when  the  object  is  once  more 
focuBised. 

If  a  condenaor  be  employed,  as  is  alway8  desirable,  the  light  is  invanably 
to  Ite  reflected  from  the  plane  mirror,  exc€pt  when  very  low-power  objectives 
are  in  uae.  The  light  being  reflected  from  the  plane  mirror  on  to  the  object, 
ihe  latter  is  carefully  focuaeied,  a  suitable  diaphragm  is  insertcil,  and  the  rays 
of  light  reflected  from  the  mirror  must  then  be  accurately  focusse«!  in  the 
phine  of  the  object,  and  to  do  so  tlie  condensor  is  to  be  raiseil  or  lowered 
iintil  the  image  of  the  source  of  light  is  seen  as  8harply  as  possible  at  the 
«ame  tirne  as  the  accurately  focussed  object.  "VVhen  the  condensor  is  used 
with  artificial  light,  the  object  is  first  focussed  and  the  image  of  the  tlame  is 
directed  to  the  middle  of  the  field.  and  the  condensor  is  then  lovvered  or 
raised  u&til  the  image  of  the  flame  ia  focussed  in  the  plane  of  the  object. 
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The  objett  c^n  then  he  studied  with  the  greatest  precision ;  but  for  most 
purposes  it  is  more  convenient  if  the  condensor  be  lowered  until  the  field  is 
evenly  iUaminated. 

WitFi  an  oil-immeraion  objective  the  condensor  and  plane  mirror  are 
ftlways  to  be  used.  The  slide  is  placed  on  the  stage  so  that  the  optical  axis 
of  the  micToscope  coincides  with  the  centre  of  the  cover-glass,  on  wliich  a 
drop  of  cedar  oil  is  now  placed.  The  tube  of  the  niicroscope  is  then  lowered 
until  the  objective  is  observed  to  touch  the  oil.  The  observer  then  looks 
through  the  microscope,  throw8  the  light  from  the  mirror  on  to  the  object, 
and  carefully  racks  dovvn  the  microscope  tube  until  the  object  comes  intt> 
view,  \vhen  the  coarse  adjustmeut  is  discarded  and  the  object  focnssed  by 
means  of  the  fine  a<ljuatnient.  The  illumination  bas  now  to  be  regulated, 
RO  that  the  rays  of  light  passing  tlirough  the  condensor  shall  imite  in  the 
plane  of  the  object,  and  to  do  so  it  is  convenient  to  e!ijploy  the  method  of 
"  raaxiiauni  ilkuuination,"  which  consists  in  simultaneouslj  regulating  \vith 
the  left  hand  the  poaition  of  the  condensor,  and  with  the  right  band  the 
mirror  in  siich  a  mauui^r  that  the  centre  of  the  tield  is  illuniinated  as 
brightly  as  possil>le.  The  ssime  Vfsult  can  be  obtaiued  by  reinoving  the 
ncular  and,  whilst  Inokiug  do\vn  the  tuV»e  of  the  microscope.  simultaneously 
regulating  the  condensor  and  mirror  so  that  tlie  upjicrmost  lens  of  the 
objective  is  most  clear]y  illuminated,  the  centre  of  the  illuminated  i)ortion 
correspouding  to  the  centre  of  the  lens.  After  replacing  the  ocular  the 
illumination  of  the  field  wiill  then  be  found  to  be  as  correct  as  it  wa8  by  the 
previouB  method. 

As  regards  the  diaphragm  to  be  eniployed  in  each  instance :  if  objecte 
which  are  differentiated  8olely  or  cbieMy  by  diRerent  refnictive  indices — for 
example,  biicteria  suspended  in  fluid — are  to  be  observed,  the  iris  diapliragm 
is  to  be  contracted;  wherea8  if  objects  are  to  be  recognised  by  their  colour, 
the  diaphragm  muet  be  opened  as  \videly  as  possible.  In  order  to  ascert-ain 
whether  fuU  use  is  being  made  of  the  apcrtnrc  of  the  objei-tive,  the  observer 
reraoves  the  ocular  and  notes  \vhether  the  uppermost  lens  of  the  objective 
is  illuminated  to  its  niargius  or  \vliether  onlj  the  central  portion  is 
illuminated. 

The  Čare  of  the  Microscope. — The  instrument  wheu  not  in  use  ehould 
be  proteeted  from  dust  by  a  glasa  cover.  It  is  convenient  to  have  a 
cord  running  in  a  piilley  fixed  to  the  ceiling  and  to  attach  the  uppier  end  of 
the  glass  cover  to  one  extremity  of  the  cord,  uhilst  a  piece  of  lead  of  the 
same  weight  as  the  cover  is  suspended  fret'ly  from  th*i  other  end.  The  i 
cover  can  thus  l»e  mised  off  the  microscope  iiud  again  bnvered  with  greafc 
facility.  Dust  and  stains  on  the  ataud  Bliould  be  removcd  by  a  fine  clean  j 
clotb ;  alcohol  should  never  be  applied  for  the  purpose  of  cleansiug  the 
fitand  as  it  wilJ  remove  the  lacquer  from  the  l)rasswork.  If  the  joints 
require  oiling.  cl<x'k  oil  is  suitable  for  the  purpose.  Objectives  should  be. 
examined  both  V»efore  and  after  use  in  order  to  ascertain  whether  they  are^ 
clean.  This  is  preferably  done  \viih.  the  aid  of  a  pot-ket  lens,  l)ut  the 
ordinarv  lov?  power  objective  serves  equ!iUy  well  for  the  same  purpose  and  is 
alway8  at  hand.  Dust  on  the  ocular  ia  detected  by  rotating  the  latter  in  the 
draw-tube.  If  on  so  doing  the  dust  particles  remain  in  an  unchanged  poai- 
tion in  the  lield  they  are  pr<>bably  on  the  oVtjective  and  are  removed  by 
means  of  a  fine,  soft,  Hnen  rag,  or  piece  of  chamois  leather  vvhich  bas  been 
thoroughly  vvashed.  If  a  dr}'  cloth  prove  insuificient  to  cleanse  the  lens,  it 
shonld  l>e  wiped  with  a  cloth  moistened  \vith  distilled  \vator,  or  a  little 
alcohol  or  benzine.  Xyk>l  should  not  be  used,  aa  it  tends  to  act  on  the 
balsjtm  cementing  the  lenaes.     After  using  the  oil-iramerBion  objective  it 
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shoiild  aihvavs  be  cleaned  and  dried  with  a  small  piece  of  cotton  wool  or 
fine  linen. 

LITERATURE.— DtPPKL.  Das  Jliknstop  m.  xiHe  AHtcmdung,  18S2.— Carpknteb.  The 
iliertucopt  and  iU  Rttdatumt,  7th  edit.  1891. — Van  Hevbce.  Tke  Jlieroeeope,  tmns.  bj- 
Bucter,  1893  (wiUi  bibliognpbj),  aa  e.vcellent  work  with  good  iUustntions.— ./oKr.  o/*  tke 
Rojial  Micna.  S«. 
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See  also  Ukethra,  H.umaturia,  Urine. 

ISTRODurTORi: — Under  nornial  circumstances  in  the  healthy  adult  the  act 
«f  micturition  is  performed  about  four  times  in  the  twenty-tbur  houra,  and 
tlie  intenal  of  sleep  is  exempt  from  the  necessitj  of  the  indi^'idual  voiding 
urine.  "\Vhile  this  is  so,  we  must  note  that  the  influence  of  habit  is  capable 
of  modifjing  this  function  \vithout  of  necessitj  indicating  a  diseased  state. 
More  es^ieciallj  is  this  so  in  the  feiuale  sex,  vrhere  the  bladder  is  relatively 
more  capaciuiis,  and  in  whom  custom  induces  less  frequent  micturition.  At 
Itirth  the  iufaut  may  jiass  water  very  shortlj  after  birth,  as  the  urine  is 
secreted  duriug  the  liter  months,  but  not  iufrequently  the  infant  passes  the 
Hrsi  tweuty-four  hours  \Tithout  micturition.  During  the  early  months  of 
life  the  uormal  cuudition  is  one  of  ineontinence.  During  the  tirst  eighteen 
numthts  ilie  infuut  pjisses  water  usually  ubout  twice  every  hour,  excei»t 
during  sleep,  \vhen  the  urine  may  be  retained  for  two  or  even  three  hours. 
As  the  child  gr<»\vs  the  interrals  between  micturition  lengthen.  In  this 
respect  much  deiKjnds  on  careful  training.  "\Vith  judicious  nursingnn  infant 
iicquirt;i  s«>me  eoutrol  over  its  bladder  w'ithin  a  year  or  eighteen  months. 

P/ii/aioloifi/  of  Micturition. — A  knuwledge  of  the  phy8iology  of  the  act  is 
essential  f< »r  a  ilue  understanding  of  the  ilisonler.  The  mechanism  concemed 
in  normal  micturition,  which  is  a  voluntary  act,  is  as  foUovs : — There  are 
t\vo  centres  in  the  lumbar  region  of  the  cord — a  sphinctor  centre  and  a 
micturiti(»n  centre,  the  former  coutroUing  the  sphincter  at  the  neck  t»f  the 
bliidder,  tlu'  latter  inHuencing  the  muscle  fibres  of  the  bhidder  wall.  These 
t\vo  ccnircs  are  in  turn  under  the  control  of  higher  centres  in  the  cerebrum. 
"NVlicn  the  liladder  gets  disti^nded  the  mucous  membrane  is  stimulated,  and 
am  appartut  iiiipulse  i>asses  through  its  nerves  into  the  cord  to  the 
.'^.»njMtrium.  AVhen  this  is  perceived  a  double  impulse  is  emitted  from 
tlie  braiu  to  t lie  centres  in  the  cord:  one  to  inhibit  the  sphincter  centres 
jictivitv.  and  so  allo\v  of  rclaxation  of  the  neck  of  the  bladder,  the  other  to 
stimulate  the  micturition  centre  and  so  bring  about  expulaion  of  the  bladder 
content.x.  In  the  čase  of  inYoluntary  micturition  the  mechanism  is  some- 
what  ditlerent. 

This  takes  plače  independently  of  tlie  controUing  intluenceof  the  higher 
centn-s.  Wlien  the  bladder  gets  distended  the  impulses  gradually  accumulate 
in  strength,  and,  actiug  on  the  nerve  endings  in  the  neck  of  the  bladder,  in 
thein.<«elve.s  suihce  to  lead  to  relaxatiou  of  the  s])hincter,  and  at  the  same 
tirne  induce  {»artial  stinmlation  of  the  muscular  fibres  of  the  bladder. 

Frfqiirnr>/  o/ Micturition. — ThetirstiMiint  toemphjisisea])out  this  8ymptom 
is  the  fact  of  its  l»eing  one  both  of  surgical  and  medical  imjHJrtance.  If  we 
a])ply  the  kno\vledge  of  the  phy8iology  of  the  act  just  given  \ve  will  readily 
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uuderstand  that  any  ahnormal  state  of  the  miicous  membrane  of  the  bladder 
may  induce  this  8ymptora,  wliich  is  uften  a  distre&sing  t»ne.     Uf  these  the 
niure  cummon  causes  are  cjstitiSj  enlargement  and  otlier  aliectiona  of  the : 
prustale,  urethritis,  stricture,  and  the  presence  of  fureign  bodies,  e.ij.  calculi. 
In  women,  in  addition  to  the  actual  state  of  the  urinary  tract  itself,  we 
have  to  consider  the  operation  of  a  number  of  other  causes  acting  i>riraarily 
outside   the   urinary   tract.     These   include  malpositiona   of    the    uterus, 
tumoura   in   the   peMs,  early  and   lat^   pregnancy,  etc.     We   mnst   also 
i-emember  the  more  8tTictly  medical  aspects,  and  investigate  carefully  the 
state  of  the  kidneys  and  also  the  general  state  of  nutrition.     If  we  mentioa, 
clirouic  uepliritis  and  calcidous  pyeliti8,  we  have  good  example8  of  kidney  j 
lesions  that  may  be  the  eniisjil  factors,  and  in  the  varioua  foruis  of  diabetes,  ^ 
hy8teria,  etc.,  we  find  cfmstitutional  .statea   that  may  be  the  determining 
factors  of  the  condition.     A  .statement  ot"  these  facts  will  clearly  indicato 
the  necessity  of  very  carefiiUj  iuvestigating  each  čase  along  general  as  weU 
as  sjiecial  lines.     We  must  further  remember  that  in  latei*  life  it  ia  by  no 
means  uncomraon  to  tind  cases  of  frequency  that  are  dependenfc,  partly  on 
a  local  condition,  e.g.  cnlarged  prostate,  and  paTtly  on  a  more  general  state, 
e.g.  reual  cirrhosis.     This  point  \vill  iuHuence  alike  the  diaguoais,  proguosis, 
and  the  treatment. 

Retention  of  'urine  is  the  result  of  mechanical  obstructiou.and  must  not 
be  confounded  mth  suppressiou,  which  implies  a  failure  of  Heeretion  (see 
"Urine").  Its  mo.st  common  cause  is  a  stricture  of  the  urethra  ((/.v.). 
Enlargeioent  of  the  pristale  niav  canse  retention  at  one  tinw,  frer[uency  of 
Miicturition  at  another,  and  inconfcinence  at  a  third.  In  tlie  early  months 
of  prcguauoy  relroversion  of  the  gravid  uterus  may  cause  complete  retention, 
\vhich  niay  also  oocnir  after  an  operation  sucli  as  for  ha>morrlu>ids,  torn 
]ierina!um,  and  the  hke. 

In  childreu  a  tight  prepuce  or  au  impacted  calculus,  or  rectal  irritatiou , 
Viy  thread-worms,  may  be  causal  factors.     The  tirst-named  is  S])ecially  to  be 
noted,  as  well-marked  cases  of  hydroQephro.si8  Lave  been  known  to  arise  as 
a  result  of  this  forui  of  obatruction. 

Inconiineiice  of  UHtu  in  Childreu. — This  is  a  common  c-ondition  iu 
children.  It  is  most  frequently  seen  in  uervous  and  emotional  childreu, 
but  is  also  seen  in  those  with  no  obvioug  personal  nor  hereditary  neurotic 
tendenctea.  A.s  a  rule,  witb  advaucing  veara  ihe  leudency  gradually  lessens 
and  then  finally  disappears,  but  in  some  iustauces  it  continuea  without 
change  until  pul>erty  and  then  gradually  disappears.  If  i>er8i8tent,  the 
po&sibility  of  the  existence  of  some  congenital  defect  in  the  bladder  or 
urethra  ahould  be  kept  in  mind;  this  hold.s  good  e8pecialiy  for  girls. 
ilention  need  only  be  made  of  the  existeace  of  incontineuce  as  a  Bymptom 
in  many  severe  orgauic  diseascs  of  the  nervous  ByBtem.  Iu  these  diseases 
the  incontineuce  may,be  due  to  a  disturbance  of  the  centresaud  nerve  roots 
iu  the  lumbar  cord,  or  to  a  loas  of  the  higher  controlling  meclianiaui.  In 
niany  cases  a  disturbance  of  both  these  functiona  prevails. 

Nodurnailncontinenct. — This  is  the  most  troublesome  form  of  the disorder. 
In  spite  of  ali  precautions  that  maj  be  taken,  and  even  if  the  child  \^  m<wt 
auxious  to  ossist  in  the  matter,  a  quantity  of  urine  is  pas.sed  involuntarily 
during  the  night.  It  i.s  important  to  emphaaise  the  faet  that  iu  the  great 
iua.jority,  if  not  iudeed  in  ali  of  these  cases,  the  cliild  Ciinnot  be  blamed.and 
therefore  ahould  not  be  iu  auy  way  punlshed  for  this  misfortuue.  "VVliat 
appears  to  occur  ia  that  during  aleep,  whenever  the  bladder  becomes  even 
s]j[ghtly  distended,  a  reflex  aetiou  is  set  up,  and  involuntary  micturition 
occura.     Not  infrequently  the  teudency  is  uggravated  by  local  irritation, 
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«.<?.  phimosis,  wonna.  nr  injudicious  dietarj,  with  resulting  irritation  of  the 
Bolar  plexu8,  lu  a  highly-strimg  chjld  fiiiy  einotional  excitement  bufore 
going  to  bed  vrill  predisjMjse  to  its  uccurreuce.  The  Lreatmeiit  of  this  class 
of  CAse  is  simple,  l.mt  sometinies  unsatisfaclorv.  lu  tlie  tirst  pla*;e,  \ve  must 
look  for  any  eource  of  local  iiritation  such  as  already  iudicjited,  aud  if  thiit 
be  pmseut  it  must  bir  rtuitablv  corrected.  If  nothing  of  the  kiud  caii  be 
made  out,  we  may  try  one  ur  more  of  the  f(>Uowiiig,  which  are  ul!  ii.seful : — 
(a)  Three  to  teii,  or  mort-,  grains  of  bromide  of  potiissium  or  sodium  in  con- 
junction  with  five  to  ten  minim«  of  tinct.  helladouna  in  a  little  glyceriiiie 
and  wator  half  au  hour  befort^  bedtim« ;  (b)  a  helludonna  pliister  applied  to 
the  lumbar  region  ;  (c)a  hot  fomeiitutiou  applied  to  tlie  lK;lly.  The  patieut 
should  also  he  made  to  sleep  on  a  8lightly  lilled  water-cushion. 

IncoiitinaLCf  in  Adults. — True  incontinence  must  be  distioguished  from 
that  due  to  dribbliiig  from  an  over-distended  (»rgan.  An  exiimiuatioii  of  tlie 
hypoga«tric  region  \vill  readi]y  reveal  the  latter  condition.  In  L'lderly  men 
this  sjmptom  is  in  the  great  majority  of  instancea  due  to  irritation  from 
enlarged  prostate,  and  calls  for  treatment  by  the  use  of  the  catheter.  In 
this  class  of  čase,  however,  it  is  8uq)rising  what  beneiit  may  h«  obtaincd 
by  educating  the  patient  to /ulit/  cmpiy  the  bladder.  This  is  a  point  of  con- 
siderable  value,  and  its  recognition  and  practice  will  often  be  attended  with 
gratifying  results;  its  vahie  to  the  patieut  is  great,  not  only  for  the  lem- 
porary  relief  aflbrded  him,  but  from  the  diiniiiution  of  the  risks  aasotiiated 
with  a  catheter  life. 

In  women  čare  must  be  taken  not  to  confuse  a  distended  bladder  witli 
au  ovarian  or  parovarian  cy8t. 

Trne  incontinence  is  a  frequent  8ymptom  in  cases  of  gross  lesions  in  the 
central  nervous  sy8tem.  Its  recognition  is  ea3y,  and  its  treatment  is  apt 
to  b«  as  un8ati8factory  as  that  of  the  primary  disease. 

IHmtJiished  Size  of  Stream.- — Thia  may  arise  from  a  congenital  nurro\ving 
of  the  cKternal  meatns,  or  from  an  enlarged  prostate,  or  stricture  of  the 
urethra.  interfering  with  the  discharge  of  a  uormal  vohime  of  water. 
Other  factors  bearing  on  this  are  considered  in  other  articles  (see  "  Htema- 
turia."  "  Urethra  "). 

Pain  on  Micturition. — A  consideration  of  tiie  various  conditions  giviug 
riflo  to  painful  micturition  (dyBuria)  falls  outside  the  scope  of  this  article. 
As  the  determining  factors  are  of  local  origin  they  ure  found  diacusaed  in 
other  stctions  (see  "  Bladder."  "  Urethra,"  "  Ha-'maHiria,"  etc.), 

M  igrai  ne»  or  IVIeg^ri  m,  is  a  paroxyBmal  form  of  headacbe  ulUed  to 
epilep8y  aud  otlier  nervous  discases  (vol.  iv.  p.  .S15).  In  its  most  charocU-r- 
istic  form  it  is  uumistakable  and  n'{idily  recognised,  but  in  its  les«  devek)ix'd 
fonuH  it  may  be  more  diiiicult  to  difterentiate  from  other  fornis  of  head- 
iKshe  (^.f.)  and  neuralgia  (j.t?.).  Alike  in  its  miuor  and  major  forms  it  In^ara 
u  cl<j«c  relationship  to  gout  (q.v.),  a  discas*-  in  which  the  uric-aoidtemia,  so 
called.  is  only  a  symptom  aud  not  the  canliiial  factor  that  is  often  suppiaul. 
(f*iwen<  deH«;rilxi8  a  typ«-'  of  cas»!  in  \\  hich  visual  disturbance,  like  that  pre- 
wdiug  attacks  of  megrim,  occurs  frequeiitly  during  many  year8  as  an 
iiioUted  8ymptom.  The  \vriter  luia  met  at  least  one  similar  čase  in  a  young 
Moman  with  a  pronounced  gouty  family  history,  she  hersell'  having  occasion- 
ttlly  BiiHered  from  acute  gout  in  its  slighter  degrees.  In  thia  caae  a  chola- 
gogue  plus  a  saline  catliartic  gives  early  ndief.  There  ia  no  doubt  that 
the  niegrim  is  a  toxiemia,  and  a  present  desideratum  in  our  knowledge  is 
tlif.  fttJite  of  the  bl<x»d  l)efore,  during,  aud  after  the  |)aroxy8m8.  Such  an 
investigation  would  probably  throw  not  a  bttle  light  on  some  |x)intB  in  tln 
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etiology  of  the  disease.     The  diajj^osis  and  treatiiient  ol'  tliu  cuuJitidn  is 

fuUy  coasidered  iu  another  section  (see  "  Hi;adiiclie  ").     It  ia  perhups  here 

a^lvisable  iiierelj  to  dr!iw  iiartkmlur  attention  to  the  iniportaiit  purt  prob- 

ably  plajed  by  the  liigcstive  tnicL  and  the  liver  iu  tlie  dcvt^lojiuieiit  oi"  thia 

condition.     If  froin  auy  caiise  the  povver,ot"  the  iutestiuc  to  resist  invasJmi 

by  tosines  formed  by  bacteria  iu  the  aliuieutury  caaal,  but  not  uuder  noiMual 

circiimstances  absorbed,  be  lowered,  an  abstnption  of  these  toxic  siibataucea 

may  occur,  and  this  itbsoi-ption  niuy  initiate  a  disturbauee  in  that  part  of 

the  patient'8  8y8tem  that  ha8  aatur«lly  a  hiw  rcHistiug  po\ver.     A  some\vhat 

.siuiilar  action  inav  induc«  a  state  of  hepatic  iiiadt'qiuicy,  \vlnch  in  turn  will 

leatl  to  an  aggravati'm  of  the  syniptoin8.     Heuce  treafcnient  dire<5te<i  |«rimarily 

to  the  bowela  and  li\er  is  of  ])riLuury  iniporUiuce,  and  is  more  lil<ely  to  be 

attended  with  Buecess  than  treutmeut  dirocted  sj.>eciaUy  to  uerve  tonics  aud 

the  like. 

LITERATURE.— LivKiso,  Edavarp.     Mojrim,  Sick  Headache,  and  tmu:  Allitd  DUonlers, 
Luntloii,  1873. — Crf)WEH>i,     IHseases  oj  the  Xfnums  Hy!itcm, 

rVinia.ria,. — Defiuition. — The  term  "iniliaria"  is  applied  to  thoae 
outuueous  disordera  in  wliich  a  fine  papuhir,  or  veaicular,  eruption 
accniupanies  a  viaible  accimiuhition  of  svveat  iu  any  portion  of  the  enrfuee 
of  the  body.  Mention  ia  niade  in  worka  on  derii>atology  of  miliaria 
cr)'8tallina,  M.  rubra,  M.  vesicuhisa  aud  M.  papulosji,  biit,  with  the  excep- 
tiou  of  crystallina,  they  are  mere  clinieal  expre8.sion3  of  uncertain 
pathn]ogy. 

Symi'TO.m.s. — 1.  Miliaria  CrystalHna  or  Sudumina. — In  the  uourse  of 
scarlet  fever,  typhus,  puerperal  fever,  acute  articular  rheumatism,  aud  many 
other  febrile  and  inriammatory  diseases.  we  not  uncomuionly  nieet  with  an 
eruption  of  vesiclea  at  the  so-called  critical  stiige,  when  an  outburat  of 
perspiration  follovv«  the  teuiporary  arrest  of  the  sudoriparous  function.  This 
vefiicular  eruptinu  is  miliaria  crystallina  oi'  sudamina,  aud  is  dne  uiere!y  to 
the  retention  of  8weat  in  the  ducts  immediately  beneath  the  tfiiu,  horuy 
cuticle.  The  veaicles  resemble  drops  of  dew  ina.qmiieh  as  they  are  pellucid 
and  colourleas,  and  are  not  unaccompanied  by  hyp<3ra!mia  or  iuHanimation. 
They  provoke  no  subjective  8yniptoins,  altliough  tbey  may  develop  in  lurge 
uuuibers  over  the  neck,che8t,  and  ididomeu.  The  vesiclea  have  no  infective 
povver,  and  ouce  develojie«!,  cease  lo  enlarge.  In  a  few  days  they  dry  up, 
the  damaged  fragmeuts  of  cuticle  fall  ofl",  leaving  no  trace  of  the  erupliou. 
Sudamina  is  not  a  sjiccial  exanthemft  and  has  no  diagnostic  or  prognostic 
importance. 

2.  3fi!iana  Ruhra. — While  it  ia  not  yet  clear  aa  to  what  precise  morhid 
condition  of  the  Hkin  thia  term  should  be  rcstrieted,  M.  rubra  undoubtedly 
belongs  to  the  group  of  eruplions  whicli  acenmpauy  profuse  H\veating.  The 
lesion-s  are  bright  red  papules  or  minute  vesicles,  aceordiug  to  the  amoiint 
of  Huid  iu  the  gkiu,  and  tliey  generally  develop  in  crovvds  cIosely  8et 
tngether  over  the  eheat  and  abdonien,  or  any  {Hirtion  of  the  skin  which  may 
have  been  overheated.  The  vesicles  remain  isolated  even  when  crowded 
together,  uniike  the  eczematous  lesions  which  have  a  atrong  tendency  to 
fuflion.  and  after  a  ftjw  dHys  disappear  vvithout  luaving  any  marks  of  their 
eiistence.  The  eruptiou  as  a  whole.  may  be  kept  up  for  some  weeka  if  the 
hyperidrosi3  aud  surfaee  irritation  are  allovved  to  coatiuue.  Miliiiria  rulira 
18  not  uncommon  in  ehildren  as  a  result  of  too  warm  clotliing ;  it  is 
known  in  such  instancea  aa  strophulus,  or  "  red  gum,"  or  lichen 
infantuni. 

3.  Miliaria  Alba. — This  is  uot  a  special  disease.     The  name  refers  to 
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the  milky*white  appearance  wUicli  the  miliarj  vesicles  sometimes  assume. 
It   is  due   to   the   macerating  influence  of  the  fluid   on    the   epidenuic 
ijers,  or  to  the  conversion  of  the  veaicle  into  a  pustule. 

4.  Miliaria  Papulosa  »r  PricMy  Heat. — The  hyperidro8is  underlyiug 
^rickly  heat  is  not  in  itself  a  morbid  process,  being  uierely  the  effect  of  a 
liot  cliinate.  It  is  niaiulv  in  the  tropics  that  this  afiectiou  is  found, 
although  it  is  not  uDknowu  even  in  temperate  climes  duriug  a  hot  sunimer. 
Europeane  are  prone  to  prickly  heat,  e8pecially  during  their  tirst  ye:ir  in  a 
tropical  country.  Stout  and  well-uoiLri8hed  i>ersons  are  more  liable  to  it 
than  the  lean  and  spare.  Nude  nativea  of  the  tropica  are  probably  never 
affected  with  priekly  heat,  but  this  ia  true  only  so  loug  as  they  remain  nude 
or  wear  tlie  tMnnest  of  cotton  garmente.  The  eruption  has  been  observed 
to  develop  under  the  belt  in  Sepoy8  who  wear  khaki  uniform.  The  eruption 
conaista  of  crovvds  of  fiuely-pointed  papules,  of  a  bright  red  colour,  which 
develop  at  or  near  the  mouths  of  the  8weat  ducts  on  auy  part  of  the  body 
eurface  which  is  over-heated  and  irritated  by  clothes.  The  sensations 
rtrifling  from  the  eruptiona  are  made  up  of  pricking,  buming,  tingUng,  and 
irritation,  \vhich  is  sometimes  maddening.  According  to  Dr.  Martin, 
foruierly  of  Calcutta,  prickly  he4it  is  notalway8accompanied  by  an  eruption. 
The  8ymptom8  tend  to  subaide  when  the  individual  is  cool  and  sits  qiuet, 
Lut  as  soon  aa  he  takes  exercise  or  drinks  any  etimulating  fluid  the  erup- 

KD  becomes  elevated  and  the  distresaing  sensations  return. 
Patuologt. — The  morbid  anatomy  of  Sudamina,  or  M.  crystallina,  has 
3n  investigated  by  Haight,  Robinson,  and  Torok.  There  is  a  general 
reemeuL  that  the  vesicles  are  e83eutially  8weat  vesicles  dii-ectly  connected 
»Tjth  the  Budoriferous  duct,  and  developing  iPithin  the  horny  layer  of  the 
ekin.  rollitzer  doea  not  distinguiah  l»etween  M.  rubra  and  prickly  heat, 
using  the  two  names  8ynonymou8ly.  But  a  cloee  examination  of  his  hiato- 
logical  rei)ort  on  "  Frickly  Hetit "  fumishes  reliable  evidence  of  the  incon-ect- 
nefls  of  this  view.  Pollitzer'«  report  is  based  on  the  microscopic  e\auunation 
of  pieces  of  skiu  taken  from  eight  persona,  ali  of  vrhom  presented  eruptiona 
iisaociated  with  profuae  8weatiug.  But  this  author  states  that  neither 
<,'lini&dly  nor  hi8tologically  could  he  find  auy  evidence  of  the  esistence  of 
the  intIammatory  papule.  We  may  conclude  from  thia  that  the  8weat 
iptiona  which  form  the  grouudwork  of  hia  hiatological  examination  were 
lot  exampleH  of  prickly  heat,  since  it  ia  univer8aUy  recogniseti  that  the 
l«mall  jKiinted  papule  is  the  most  characteristic  lesion  of  this  atfectiou. 
jpollitzers  caaea  were  probabIy  example8  of  miliaria  rubra,  and  his  report  is 
fvaluable  as  affording  some  hiatological  grounds  for  separatiug  M.  rubra 
from  prickly  heat.  The  essential  changes  in  M.  rubra  were  found  by  this 
observor  to  consiHt  in  cy8t-like  CKpansious  of  the  8weat-duct8  beginning  in 
the  horny  layer,  and  Bituated  one  below  the  other  throughout  the  \vhole 
of  the  rete.  This  cy8tic  forniation  wa3  found  unaccompanied  by 
17  ogne  of  inrtammation,but  the  homy  layer  wa8  cedematoua  and  nucleated. 
iThe  cniiracter  of  the  contenta  of  these  cy8t8  variod  with  their  agea,  being 
^^holly  fluid  in  those  of  recent  origiu,  whiie  the  older  ones  \vere  i>acked  with 
jpithelui  and  round  cells  and  nuciei.  The  most  frequent  situation  of  these 
syBt8  waa  j  ust  above  the  atratum  granulosum.  Their  anatomical  connection 
ith  the  a[weat  ducte  wa8  proved  to  the  satiafaction  of  the  author.  The 
t|»thology  of  M.  rubra  ia  stili  further  complicated  by  Tbr«ik's  investigations. 
I  According  to  this  author  and  Unna,  the  vesicles  of  M.  rubra  have  no  oon- 
neotion  with  8weat  duota,  but  develop  in  the  deep  layer  of  the  stratum 
^corneuio.  Torfik  found  evidence  of  circumacribed  papillary  intlamrnation, 
ind  therefore  coucluded  that  the  vesicles  were  purely  inflammatorv  and  not 
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8weat  cy8t6.  The  trnth  prubublj'  lies  imihvay  betvveeu  tliese  two  opinioiis 
— nainely,  that  \vhile  the  vesicles  ul'  M.  rubra  anaj  be  retentive  8weat  cy8t8, 
tht'y  are  in  some  instanees,  where  extenial  irritation  has  supervened,  ot' 
inflammatory  origiu  and  uucoiinected  \vith  the  sweat  ducts. 

EriOLOfiV. — The  cause  of  the  retention  of  8weat  in  sudamina  is  probttbly 
a  collapse  of  the  horn  structure  at  the  orilices  of  the  sweat-poreB  during  the 
height  of  the  Cever.  In  M.  rubra  the  hindrance  to  the  dispersion  of  fiweat 
is  Bupposod  by  PollitzeT  to  be  due  to  the  iuibibitiou  uf  8wtiat  by  the  horuy 
layer,  aud  the  consetiueut  avveUiuj^  aud  blockiu^  up  of  the  mmiths  of  the 
8weat  ducts.  This,  however,  is  a  doubtftil  explanation,  for,  as  Unna  points 
out,  Bweat  cystsdo  not  develop  in  cfises  of  maxiiuiim  swelling  of  the  stratnin 
corneum  by  water  and  alkalies  as  met  witti  in  wa8herwoinen.  The  eniptiou 
in  prickly  heat  is  clearly  ttttributalile  to  the  irritation  of  clothes,  vvhcn  the 
amouut  of  9weat  passing  through  the  skin  is  greater  Ihan  can  be  reiuUly 
disperHed  by  evaporation. 

Treatment. — Sudamina  calls  for  uo  treatment.  In  M.  rubra  it  i« 
nece8sary  to  keep  the  skin  cool  and  to  apply  some  astringent  auch  as 
calamine  or  lead  lotion.  In  prickly  heat  the  most  rational  procedure  is  to 
reduce  the  excesBive  perspiration  by  keeping  as  cool  aa  possible,  avoiding 
active  exertion  during  the  hottest  period  ol:  the  day,  and  in  clothiug  the 
body  in  coni  raiinent,  IJuen  garments  should  be  avoided,  and  especiallv 
\vhen  starchetb  IJiet  shoukl  be  light  and  non-stimulating.  Acconling  to  Dr. 
Martin,  tlie  oold  bath  ouly  aggravates  the  complaiut  by  iucreasing  the 
cutaneoua  circulation.  Warm  alkaline  Ijatha  are  recommended  by  some, 
whi!e  cool  sabne  drinks  are  useful  on  account  of  their  diuretic  action. 
LocalIy,  a  tool  drying  lotion  or  ointment  will  usua]Iy  give  relief. 

LITERATURK.— 1.  Marti.v,  J.  R.  The  Influenee  o/  Tro}*iml  CHmale.i  on  Evropean  Cm- 
stUutions.  Lontlou,  1856. — 2.  Pollitzek,  '^rnMy  He&t,"  JourTuilo/CutaiKousand  Oenito- 
Urinary  Diseatei,  vol.  xi.  1893,  p.  60. — T6kok.  "SudmiK-u  and  Miliaria,"  Orvosi  Hetilay, 
1891.  Nos.  28  and  29.  Abst,  in  Monai»hefU,\S,9\,  vol.  xiii.  p.  436.-4,  Unna.  Uittopaikologia 
der  HmUkrankhtiten.     Trans.  l>y  Norman  ^Valker,  Art.  "ililiaria." 
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čare;  their  piiguacity  is,  however,  against  them.     Devons  give  a  ricLer  unlk 
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aad  plentj  of  beef,  and  the  docile  hornleas  Bed-poUs  are  good  milkere,  but  bad 
israziera.  The  beat  for  butfcer-making  are  the  little  black  Kerri/  cattle,  very 
hardy  and  splendid  milkers ;  and  the  Guernsetfs  and  Jrrsfj/s,  alike  remark- 
able  for  the  golden  yeltow  colour  of  tlieir  butter.  These  two  breeds  are 
qiiite  distinct,  and  their  puritj  ia  maintained  in  their  native  islands  lty  local 
le^islation,  but  in  Englaud  they  aru  often  eroased  with  hardier  breeds,  for 
■  the  delicacy  of  their  constitutiou  necesaitatea  their  being  housed  for  more 
than  half  the  jear,  and  renders  them  peculiarlj  liable  to  coutract  tuberculoslB. 

Ali  cow8  should  be  dried  for  two  nionths  before  calving ;  the  quantity  of  the 
milk  is  greatest  before  the  eighth  week  ufter,  but  its  quality  iniproves  subsequently. 
In  cold  weather  they  should  be  sheltered  at  night  aiid  the  more  tender  breeds 
by  d«y,  though  open  »heds  KulBoe  for  the  hardier.  The  Scotch  practice  of  putting 
up  movable  shutters  in  front,  leaving  about  three  feet  open  aoove,  an9wer8  well 
for  mo»t.,  nnd  in  such  sheds  the  question  of  cubic  space  need  not  be  considered. 
Some  shelter  should  be  provide<l  againat  rain,  for,  apart  froni  the  suffering  involved 
in  expo8ure  to  cold  and  wet,  it  is  economicall.v  unvvis**,  since  the  food  tJiat  M'ould 
[Otherwise  go  to  milk  is  emploved  in  maintAiiiirjg  the  b<:Kly  heat.  The  warmer 
tiiey  are  kept  the  more  milk  they  yield,  but  this  most  not  l)e  achieved  at  the  cost 
of  ventilation  and  cubic  space. 

Cow  Mrrfj?— called  "shippons"  in  the  northern  counties,  and  *'byres"  in  Scot- 

fland — are,  os  a  ruk\  most  insanitary.     Cleanliness  and  ventilation  are  even  more 

Becessary  than  warmth.     At  least  1(XXJ  cubic  feet  should  be  allowed  to  each  cow, 

exclusive  of  gangways,  and  free  ventilation  secured  by  ample  openings  in  the 

front  wall,  closed  against  8now  or  extreme  cold  only ;  louvred  apertures  in  the 

I  opposite  walls,  well  above  the  head.s  of  the  aniraals.  and  in  the  roof,  over  which 

^  tnere  should  uever  be  a  lof t.     The  floor  should  l>e  of  hard  pavior  bricks  or  rough 

conerete— not  of  cobblea  which  cannot  be  kept  cle^in     and  slanting  to  a  well-laid 

gutter  of  glazed  half  pipes  or  moulded  in  conerete,  with  sutHcient  fall,  leading  to 

a  tank,  no  trap  being  intcrposed.     It  should  never  ilischarKe  into  a  |>ond  or  ditch. 

The   cost  of  the  tank   will  be  nothing  conipared  with   tho   value  of  the  liquid 

manure  produced  by  the  urine  and  dung  rArried  down  witli  the  washings. 

In  tying  up  the  cows  their  lieads  should  not  be  close  to  the  wall,  for  they  are 

apt  tobespatter  it  with  their  nasal  mucu.H,  and  one  tul>erculouH  cow  will  thus  infect 

tOthere  ocoupying  the  sjitne  stali  after  her.     To  avoid  this  a  space  of  thi-ee  feet 

I  should  intervene  between  the  teeding  troughs  and  wall,  which,  besides  its  sanitary 

f  advHutJkge«,  penuits  of  the  trougha  being  replenish«xi  without  disturbing  the  cow8, 

whcnce  it  is  commonly  known  as  a  *'fee<Ung  walk."    When  the  cow8  are  indoors 

for  niany  hours  drinking  troughs  should  be  provided,  supplied  by  pipes  from  a 

cistern.     The  litter  should  be  removed  daily,  the  floors  being  washed  down  during 

Uie  cliange. 

Thr  atrawy<irdy  as  cominonly  met  with,  is  sanitarily  an  abomination  and 

^«00D0mically  a  blunder.     It  should  be  kept  as  clean  and  dry  as  possible,  well 

tvod  with  conerete,  not  rough  stones,  and  drained  into  the  same  tank  as  the  cow- 

bouses  and  sheds.     Drinking  troughs,  supplied    from  a  cistern  and  frequently 

I  clean  cd,  sliould  be  mounterl  three  or  four  feet  from  the  ground,  so  that  the  cow8 

lall  nnt  foul  the  water  %vith  their  urine  or  dung.    The  practice  uf  allowing  cow8 

kdrink  from  punds  fouled  with  urine  and  Bewage  is  detriniental  to  their  milk,  if 

to  tlieir  own  health  ;  that  they  will  do  so,  and  especiallv  when  ill  seem  to 

fer  it,  i«  prol)ably  due  to  a  craving  for  salt,  which  might  weri  be  provided  with 

ejr  food.     No  dung  he«ips  or  dung  pita,  or  coltections  of  litthy  water,  should  be 

Ipermitted  in  proximity  to  the  niilking-nlace  or  dairy. 

The  process  of  milicing  is  too  often  disgusting  and  disgraceful  -  the  afiniixture 

'  done  from  the  flanks  and  udderN  of  the  cow6  and  the  hands  of  the  milkers  being 

Fpalpabie,  and,  apart  from  its  loathsomeness,  inducing  earlv  souring  of  the  milk. 

)rC!ow«  when  in  sbeds  should,  in  fact,  be  groomed  almust  like  horses  ;  and,  before 

nilking,  their  udders  and  the  milkers'  hands  washed  and  wiped  dry,  warm  water 

being  provided  in  winter. 

Thf  Juirti  should  be  spacious,  oool,  airy  and  light,  sheltered  from  the  mid-day 
^JHid  afternoon  suu,  and  ceiled  with  an  airv  roof  loft  above  it.     The  floor  should  be 
looth  and  impervious,  of  glazed  tiles  iaid  in  conerete,  for  spilled  milk  on  an 
i!'*or,  breoding  bacteria,  tends  to  cause  souring  of  that  stored  in  the  plaoe. 
:i  should,  for  the  same  reason,  be  open  and  trapped  outside,  not  within. 
/tli  luiJK  must,  immerliately  after  being  dravn,  be  paMca  over  a  Lawrenoe's  re- 
[frigeratur  worked  by  water  drawn  directly  from  a  weU  or  uudn  at  the  lowest 
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possible  tempei'ature.  Milk  ttius  chilled  vrithin  five  or  ten  minutes  mhy  be  sent 
any  distance  by  roatl  or  raii,  aiid  will  remain  8weet  for  twenty-four  liours,  when 
it  would  otherwise  be  -spoilfd  or  t'vori  jioisonous.  In  the  best  German  dairies  it  ia 
not  only  strained  through  inuslin  to  reiiiove  hairs,  insects,  etc..  but  witli  tlie  pressui*« 
obtained  by  its  descent  frora  aa  overhead  tank,  it  is  filtered  upwards  through  a 
cviinder  divnded  by  perfonited  diapfiragras  into  four  conipartnierits— the  upper 
tnree  betni;  tilled  with  sand.  Not  only  every  particie  of  dirt,  but  50  p«r  cent  to  70 
[)er  cent  of  the  bacteria  are  thus  removed,  while  tlie  Iobs  of  fat  is  itiappreciable. 
he  sand  must  be  cleaned  daily  with  b<3iling  waterand  t're(:^ui^titly  renewed. 
Infiuenre  of  Food. — Milk  contjiining  a  high  [jorccntage  ot  wu."h  of  the  threefood 
atutfs,  and  fat  being  for  the  inust  part  a  product  of  the  metabolism  of  albuminj 
the  need  for  a  diet  rich  in  albuinins  is  evident.  \Volll'gave  the  best  nitrogenous 
rafcio  asl:5,but,i?xcludingamides,we  u]ayputthe  ratioof  albumin  totheothersolida 
as  1 : 6  to  8,  according  a«  a  rich  or  an  average  milk  is  desired,  <■.;/.  as  when  butter 
or  milk  producttoa  is  the  object  in  view.      This  is  appr«ximately  presented  by 

C  ture  grass  and  clover  liay,  and  by  oata  and  maize,  while  in  or(iiuary  nieadow 
J  and  other  cereals  it  is  1  :  9.  Bean,  oat,  and  wheat  8traw  give  respect- 
ively  1  -.12,  20,  and  27,  and  roots  about  the  same,  varying  with  age  and  »oil. 
When,  as  in  vrinter,  these  enter  larj{ely  into  tlie  fodder,  they  must  Ije  supple- 
mented  by  other  foods  containiug  higher  proportiotis  of  albumin,  as  pease  and 
beans,  1  : 2"6  -  2'75  ;  cotton  cake,  1  :  35  ;  linseen,  1  :  2"5  ;  and  decurticatcd  cotton, 
1  :  r25.  Though  fat  in  the  food,  aa  Kiihnes  experiroenta  proved,  bas  no  intluence 
on  that  in  the  milk,  itn  value  in  nutrition  is  great.  Calculated  on  the  total  solids, 
roots  contain  but  2  per  cent  ;  hay,  straw,  pease,  and  beans,  2  per  cent  to  3  per  cent ; 
grass,  4  per  cent ;  maize,  oats,  an<l  cotton  cake,  5  per  cent  to  6  per  cent  :  decorti- 
cated  cotton,  16  per  cent ;  and  linseed  cake,  1 2  per  cent  to  24  per  cent.  Turnips  give 
an  unpleasant  fiavour  to  the  milk,  as  do  grains,  which,  as  wen  as  silage,  render  it 
unvvholeaome,  especially  to  infants,  and  are  prohibited  by  the  best  dairy  com- 
panies  and  condensed  milk  factories.  Hay  should  be  cut  as  soon  as  the  bloom  is 
out ;  for  the  nutriti%'e  value  rapidly  det«riorat«s.  Lawes  and  Gill^ert  found  that 
in  successive  cuttings  from  the  sauie  meadow  under  efjually  favourable  conditions, 
the  woody  tibre  increasefl  between  I  Uli  May  and  2Cth  Juni«  from  2297  per  cent  to 
38"16  per  cent,  while  the  nitrogenous  substances  fell  from  17'5  per  cent  to  8*46  per 
cent.  and  the  fat  from  31  a  per  cent  to  271  per  cent, 

S}xn.Ung  of  Milk.  Bacteria  mu ltiply  more  rapidly  the  varmer  tho  milk,  but 
odours  are  more  readily  absorbed  whea  it  is  colti,  fur  cold  air  eoming  in  contact 
with  warm  milk  expands,  and  rising  may  even  serve  to  retnove  the  "  cowey  "  odour. 

The  Creamert/. — The  old  method  of  expo»ing  the  milk  in  Khallow  pans  and 
sklmming  ofF  the  cream  as  it  rose  is  now  well-nigh  obsolete,  for  the  separation  is 
iraperfect  and  so  slow  that  some  degree  of  sourirtg  t4ike.s  plače  meanwlnle.  The 
weli-known  fact  that  the  cream  rises  most  rapidly  when  the  temperature  of  the 
milk  is  falling,  owing,  »s  Professor  Arnold  explained,  to  the  greater  couducti'vity 
of  the  watery  nortion  inoreasing  the  diflereiice  between  its  density  and  that  of  the 
fat,  is  taken  atlvantage  of  in  the  ".Iersey  "  creamer,  a  shallow  tjink  of  enamelled 
metal  wLth  holIow  sides  and  bottoni  ;  the  jacketting  is  tilled  vith  hot  water,  which 
when  the  milk  has  become  warm  is  excharigetl  for  cold  ;  the  cream  then  rising 
rapidly,  the  subjacent  milk  is  riio  off  through  a  tap  in  the  bottom,  and  the  cream 
removed  in  like  manner,  or  bv  tipping  up  tlie  t«nk. 

But  "  separators  "  or  centnfugalisers  worked  by  steam  or  gas  engines,  and  per- 
forming  3CXXi  to  &)00  revolutions  j>er  minute,  have  atm(»st  entirely  superseiiea  aH 
other  methods  for  efficiency  and  rapidity,  from  the  facility  whicFi  cream  of  the 
desired  thickness  cao  be  secured,  ana  thn  sweetnps.s  of  the  sepnrated  milk,  since 
the  cream  can  be  obtained  frora  perfectly  fresh  milk.  The  composition  of  cream 
varies  greatly,  the  fat  being  from  20  per  cent  to  30  per  cent,  with  extremes  of  10 
per  cent  and  nearly  70  per  t«nt,  bat  the  othor  solids  are  present  in  the  same  pro- 
portions  as  in  nulk.  Its  "  viscosity  "  depends  rather  on  the  size  of  the  fat  globules 
than  un  the  actual  percentage  of  fat,  though  it  is  artificia]ly  thickened  by  a  solu- 
tiou  of  cane  sugar  in  Ume  water,  knowu  in  the  trade  as  "  viscogen."  "  Devonshire," 
or  clotted  cream,  raised  &pontaneously  from  milk,  kept  for  manv  liours  at  a  tempera- 
ture of  120"  to  160°  F.,  contains  60  per  cent  to  70  j)er  cent  of  fat,  and  more  than 
the  normal  amount  of  casein  and  coa^ulated  albumins. 

Ali  "spon taneous"  changes  occurring  in  milk  are  the  work  of  bacteria,  some 
converting  the  sugar  into  lactic  acid,  otrvers  coagulating  tho  casein  with,  or,  as  in 
the  preparation  of  the  German  sauermilch,  almoat  without  souring,  and  othera 
again  settinp  up  putrefaction,  or  even  developing  poisona,  as  tyrotoxin  without 
other  appreclable  alteration. 
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Ropv ''  inilk   is  due  to  the  action  o£  t-ertain    bacteria  on    the  coseiiL,  and 
ibnormal  colours,  as  blue  milk,  green,  red.  and  an  unnatural  y6lIowness,  to  the 
'growth  of  l)acteria  introduced  froui  vithout  or  present  in  purulent  secretioDs  in 
the  udders  themselves. 


Sbctios  II. — Phvsiological 


^B      The  milks  of  ali  mammalia  cousist  of  water  hulding  in  actual  or  virtiial 

^^olution  ailts,  sugar,  casein,  aud  other  albuniins,  with  minute  globulos  of 

lat  uniformi}'  suspended,  though  teuditjig   to  rise  in  con8equence  of  their 

loAver  speč.  gravity.     The  proportioiia,  absolute  aud  relative,  of  the  several 

coustituents  vary,  those  of  the  fat  especially,  but  \vithin  narrow  limits,  8o 

ihat  the  composilion  nf  the  milk  is  fairlj  constant  for  the  speciea,  the  race, 

&nd  the  individual.     Caseio  is  an  albumin,  but  possesses  characters  distin- 

guishing  it  £rom  the  otbers,  as  ite  cotigulation  whea  acted  ou  hy  the  gastric 

secretion,  but  not  by  hait,  and  the  casein  of  one  animal  difit-rs  from  that  of 

another.     Iguoring  those  of  the  carnivora,  roden ts,  etc.,  with  \vhich  we  are 

not  coucerned,  milks    fall    under  two  tvpes:    (1)  tlie   rumiunut,  (2)  the 

human,  the  asinine,  and  the  etioiue.      Save  as  the  suurce  of  the  origiual 

kumy8  mare*8  milk  has  no  dietetic  interest,  lieing  too  laxative  for  ordinary 

use.     The  easential  difterence  between  the  milks  of  the  first  and  Bocond 

I      tj\ye&  is  not  »o  mucIi  iu  the  perceutages  of  the  sugur  and  fat,  as  in   the 

^■fibaracter  of  the  casein,  and  the  actual  and  relative   proportiniis  of  the 

^Ibaseina  to  the  other  albumins.   Tliough  the  iuiport  ance  of  fat  iu  nutrition  am- 

not  be  too  8trougly  iusiafced  on.  thut  of  the  dige8tiliility  of  the  albumiuuiils 

I      is  stili  greater  iu  the  first  three  or  four  mouths  of  Life.      And  Klemm,  von 

I      Ranke,  and  Parrot  have  proved  cnnclu.sively  the  8Ui}eriority  of  assea'  milk 

over  any  preparation  of  that  of  the  cow  in  rearing  premature  and  feeble 

infants  notwith8tamliug  its  deHcienoy  iu   fat.     The  caaeui  of  cow'8  milk 

foniis  in  the  stomach  a  dense  aud  liard  curd,  whereaa  the  coagula  of  human 

jmd  of  asses'  milk  are  soft  and  tloeciilent ;  and  human  caseiu,  as  Wrobelewaki 

lds,  doea  not,  like  that  of  the  cow,  give  rise  to  the  indigestible  nucleins. 

The  practiee  of  reckouing  aH  albuminoids  as  casein  without  distinction 

a  grave  error  in  dietetics,  and  accounts  for  the  failure  of  moat  attempts  at 

imo^lating  cow'8  milk  to  the  requirements  of  infancy.    It  is  eaHy  enough 

'^liilutiug  cow'h  milk,  thus  reducing  the  percentage  of  sugar,  casein,  and 

t,  and  addiug  sugar  of  milk.  to  obtiiin  a  milk  identical  on  paper  with  mothers 

lilk,  but  the  ditticulty  arising  from  ihe  indigestil)ility  of  thecjisein  reuuiins. 

The  oidy  procedures  tneriting  the  description  of  "  humariLsing"  are  tlioae 

it  aim   at  combining  a  maxiinum   of    the   fat  and  of   the  albumin,  which, 

[)laiu    it  as  we  may.  for  tlie   most   piirt  goea   over  vrith  it,  and   ji  iiiininium 

the    casein.      The    iiioat    perfect    procesa    is    that    of    Professor    Uoertner, 

rhich   consist«   in   the    b1()w    ci^ntrifugalising    of    warni    dilut«<l    milk,    tu    the 

"icher    portion   of   which    milk    sugnr    is    a^^lded,   and    the   whole   ma<le   up   by 

irther  dilution   to   tho   proper   volumi'.'      Some  dairy   coinpanies  achiove  the 

t  rcnult    by   substituting  for  the  centrifupaliaatiun   a  muditication   nf  the 

iy  mntlio<i  of   raising  cream,  and   lasti;,  it  may  be   imitated,  though   leiis 

ftctlv,  by  adding  cream   and   milk  sugar  to  freclv  diluted   milk.     But   tho 

\  table  separators  worked  by  hand  are  well  suited  for  (iaertiieriBing  at  home, 

no  olher  procesa  approaclies  it  in  the  precision  and  constancy  of  the  rosult. 

IVO  HH  regardi  the  co«r,  the  discrepancic«)  in  the  publislied  analyfies  of  the  milka 

diff(>r«int  animala  are  so  grcat  as  to  deprive  them  of  much  value,  but  this  is  not 

such  importAncc  as  it  niight  appear,  since  though  later  on  a  growing  infaut 

>  C,„A  Trntkh  cf)w's  intik.  diluted  vvitli  nn  etjual  volume  of  hot  wttti<r,  u  rt^iithrti^alisod  at 

iljr  th«t  thc!  noliftr  »nd  prK)rcr  |>ortionB  pau  over  »t  the  ionu  ratt ;  niilk  iiagar  i« 

i  lo  lil«  riclinr  li«ir  ID  the  [iroportiou  of  3fi  grama  to  tho  litra,  i.«.  310  graiiu  or  fivo 

Jiiiu  M  th«  t>int  (and  for  infanta  under  ooe  month,  one  part  of  bar]ey  watcr  to  two  or 

of  tlie  tuilk;. 
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requires  a  "  rich  "  milk,  in  the  first  three  months  of  life  the  casein  question  casts 
ali  others  into  the  background. 

The  following  may  be  taken  as  averages  from  the  best  analyses  :— 


AnlnuU. 

Wat<'r. 

CaMin. 

Albnmln. 

Fat. 

8UK»r. 

Malt 

Cow 

.     87-0 

3-3 

0-4 

3-8 

4-8 

0-7 

Goat 

.     88-0 

3-5 

0-9 

4-8 

4-3 

0-7 

Woinan  . 

.     88-0 

1-0 

0-7 

3-3 

6-8 

0-2 

Ass 

.     90-0 

0-9 

0-6 

1-2 

6-8 

0-5 

Mare — 

Konig 

.    90-7 
.     90-0 

1-26 

0-76 

117 
11 

6-7 
6-7 

0-3' 

Vieth        . 

1-9 

0-3 

Fleischmann 

.     91-0 

2-0 

1-0 

6-6 

0-4 

^telUp^°}91'»2  2"»3  1-82  3-6  0-22 

The  greatest  doubt  attaches  to  the  differentiation  between  the  casein  and  the 
albumin  in  human  milk,  and  Hauser  gives  for  woman's  milk  the  inverse  propor- 
tion  of  casein  0*77  and  albumin  1*59. 

SbCTION  III. — DlETETIG 

Milk  is  commonlj  described  as  a  "  perfect "  food,  and  rightlj  so  if  it  be 
meant  that  it  is  the  onlj  article  of  food  capable  alone  of  sustaining  life  at 
ali  ages,  and,  with  the  šole  ezception  perhaps  of  cocoa,  which,  like  it,  con- 
tains  ali  the  three  food  stuffs  in  sufficient  proportions,  at  ali  ages  subseguent 
to  infancj.  But  they  are  not  present  in  the  relative  proportions  required 
by  the  adult  under  normal  conditions ;  the  escessive  amounts  of  water  and 
albuminoids  inducing  too  active  metabolism  ;  individuals,  as  diabetics, 
have  indeed  been  known  to  accommodate  themselves  to  an  exclu8ively 
milk  diet,  but  it  is  onlj  when  growth  and  flesh  formation,  which  involve  a 
corresponding  activity  of  metabolism,  are  proceeding  rapidly,  as  in  infaucy 
and  in  repair  during  convalescence  from  wa8ting  diseases,  that  milk  is,  in 
the  strictest  meaning  of  the  word,  a  perfect  food.  Several  milk  prepara- 
tions  have  of  late  year8  acquiied  an  important  dietetic  interest,  the 
foremoet  plače  among  these  being  taken  by  the  condensed  milka 
Condensation  is  effected  by  evaporation  of  the  water  by  gentle  heat, 
accelerated  by  the  reduction  of  atmoapheric  pressiire  in  so-called  "  vacuum 
pans,"  and  is  carried  so  far  that  the  volnme  of  the  milk  is  reduced  to  about 
one-fourth.  One  part,  therefore,  of  an  un8weetened,  with  three  of  water, 
reproduces  the  original  milk.  But  the  great  majority  of  condensed  milks 
are  "  8weetened  "  by  the  addition  of  a  large  quantity  of  cane  sugar,  so  as  to 
preserve  them  unchanged  for  an  indefinite  period  after  the  caus  have  been 
opened,  though  the  un8weetened  will  keep  good  for  a  week  if  opened  by  two 
punctures  only  in  the  tin.  The  composition  of  condensed  milk  varies 
greatly.  PoUens  found  the  extreme8  among  the  unsweetened  to  be :  water, 
26-53  per  cent ;  casein  and  albumin,  15-26  per  cent ;  fat,  13-20  per  cent ; 
milk  sugar,  12-18  per  cent ;  and  salts,  2-3  per  cent.  Among  the  8weetened, 
water,  12-36  per  cent ;  casein,  etc.,  8-20  per  cent ;  fat,  8-18  per  cent ; 
milk  sugar,  11-18  per  cent;  salts,  1-5-3-8  per  cent,  and  the  added  cane 
sugar,  24-40  per  cent,  or  32  per  cent  as  the  average.  A  large  number  of 
brands  are  now  made  from  skimmed  or  separated  milk,  and  though  the 
law  requireB  the  fact  to  be  clearly  stated  on  the  labels,  and  their  use  in 
making  puddings  be  harmless,  it  is  to  be  feared  that  their  lower  priče  leads 
to  their  employment  among  the  poor  for  infant  feeding,  and  they  ought  to 
be  marked  "  Not  Fit  for  Babies."  It  cannot  be  denied  that  the  CKcess  of 
sugar  detracts  from   their  suitability  as  a  food  for  infants,  but  many 
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en  brought  up  wholly  on  condensed  tlirive  well,  even  bettei  than  on 
covir^s  milk,  while  the  fact  ot"  the  milk  beiug  sterilised  and  alway8  freo 
Irom  sourness  18  no  small  advautage ;  and  probablj  tlie  alleged  starvation  of 
some  infants  thus  led  is  ovving  to  an  esnggerated  estimate  of  the 
condensation  leading  to  the  \ise  of  quantities  far  too  small.  More  often 
they  appear  to  induce  excesaive  fat  formation  vdth  a  tendency  to  con- 
Btipation.  It  is  needleas  to  insist  on  the  valae  of  cream,  a  highlj 
albuminous  food,  rich  in  a  most  digestible  fut,  for  infanta  and  invnlids,  but 
the  use  of  separated  milk,  wliich  is  free  from  the  sourness  of  the  old- 
fashioned  akimmed  milk,  and  ia  sold  in  many  dairies  at  one  penny  for  a 
half-pint  glasa,  as  a  summer  drink  for  older  children  and  adulta,  deservea  to 
be  encooraged.  The  popular  notion  that  the  akimming  deprivea  it  of  ali 
ita  "  goodneas  "  is  a  complete  niiaapprehension,  the  casein  and  augar  being 
nutritious  enough  for  thoae  who  can  obtain  their  fat  from  other  articles  of 
food.  and  it  ia  certamly  more  nutritious  and  cheaper  than  beer,  to  which  it 
is  on  other  grounds  to  be  preferred. 

SteriltMd  -l/«7Xr.— The  simple  boiHng  of  milk,  of  course,  effecta  its  sterilisation, 
and  «•  far  from  rendering  it  less  digestible.  roally  bas  the  opposite  eflFect.  Many 
an  oatbreak  of  enteric  fever  and  čase  of  tuberculosis,  to  say  nothing  of  other 
diiieftae«,  woald  have  been  prcvented  by  this  .simple  precantion  if  the  popular 

Srejadioe  and  a{)athy  could  be  overcome.     Donieatic  and  portable  sterihsers,  as 
.ymard's>  are  simply  saucepans  «rith  water  jacketa  to  avoid  burning,  but  thoae 
used  in  largo  dairies,  of  vliich  tbe  best  is  tbat  of  Flaack  of  Brttn£wick,  are  ste&m 
oven.H  with  manometer,  sw.fety  valve,  and  other  automatic  mechanisms,  in  which 
several  hundred  bottles  can  be  exposed  to  dry  or  damp  vapour  under  pressures  to 
two  »tmospheres  and  at  temperatures  up  to  lih"  C.  =  265°  F.,  witli  no  perceptible 
Lcbaiige  in  the  tAste  or  appearanoe  of  the  milk.    "  Pnsteurisiag,"  or  continued 
n^posure  to  lower  ten){)erature8,  as  70*  C.  or  160°  F.,  bas  been  abandoned  as 
'£neffe<-tive^ 

]V/>ttmi*ed  milk  '\s  made  by  the  action  of  peptic  or  pancreatic  fermenta  on 

iiluted  milk  at  37"  C  =  i>8''  F.  for  20  min.,  when,  if  not  immediately  drunk,  it 

lould  be  surrounded  by  ice  to  suspend,  or  bojled  to  arrest,  the  procesa,  tbough  for 

»ctul  administration,  in  vrhicb  the  intensely  bitter  taste  produced  by  prolonged 

ligestion  does  not  inatter,  it  may  be  continued  for  an  hour  witb  great  advantage. 


SsonoN  IV. — Thkrapkutic 

Tlie  value  of  milk  as  a  diet  in  gaatric,  renal,  and  bepatic  diseases,  in 

suria,  in  vvhich  lactoae  is  the  only  sugar  or  carbohydrate  that  can  be 

vvith  impunity,  in  convaleacence  from  vraating  diseases,  and  in  fevera, 

too  weU  knovrn  to  call  for  detailed  treatment.     In  enteric  fever,  however, 

fche  coaguLi  are  often  imperfectly  iligested,  leading  to  Hatus  from  decompoai- 

feion  in  the  bowel,  and  aggravating  the  general  distress  and  fever.  in  wbich 

^8068  peptonisatiou  ia  to  l»e  recommended.     Diabetic  patients  may  be  main- 

uaed  on  a  diet  of  milk  aloue  and  be  capable  of  active  exertion.     In  gaatric 

pnlcer  milk  is  better  borne  than  any  other  food  (eicept  Leube'8  disaolved 

'meat),  but  in  aevere  caaea  it  ia  well  to  peptoniae  it,  or  to  aduiinister  pepsin 

at  the  same  time.     Aases'  milk  is  often  preferable  to  that  of  the  cow. 

Kwm.ys  or  Koumiss.  —  The  use  of  this  preimratiou  ia  undoubtedly  the 

most  important  developraent  of  the  so-called  "  milk  cures."     Used  by  the 

I  Ba.<ihkirB  of  th«  steppe«  of  Orenburg  and  S.samara  from  time  immemorial  as 

refltomtive  food  aud  a  mild  alcohohc  drink  alter  the  deprivationa  and 

"h  eudured  during  the  winter,  it  attracted  the  attention  of  tbe  Russian 

I  im,  to  whom  we  owe  most  of  the  literature  on  the  subject,  as  long 

[»go  as  1830,  and  thirty  year8  later  of  the  German.     At  iirst  it  wa8  tbe 

to  sund  palieutH  to  live  in  the  tents  of  the  nomada,  but  the  dirt  and 

rts  of  such  a  life  being  intolerable,  several  medical  men  opened 
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well-condiicted  establiahments  at  Ssamani,  unJ  later  at  Mo8cow  and  elso- 
where,  with  far  better  results.  Koumiss  is  a  vvliiti',  f()aiuy,  alightly  8Weet, 
aciil  and  alcoliolic  retreshing  drink,  the  alcohol  incrensiug  iiiitil  the 
whoIe  of  the  sugnr  is  destrojed,  a  sinall  aiuount  of  lut^tic  ucid  beiug  pro- 
duced  at  the  same  tiuie.  Mare'a  uiilk,  ricli  in  sugar  aud  poor  iu  caseiu  and 
fat,  is  the  best,  but  eow'a  milk  can  be  niade  available  by  approjiriate  manipula- 
tion.  Koumisa  of  the  highsBt  quality,  and,  owiDg  to  the  acientific  «kill  uud 
cleanliness  practised,  of  greater  con8tanuy  of  compositiou  and  8tabLlity,  is 
now  thus  prepared  in  Eussia,  Germany,  and  in  this  country  by  the  Aylesbury 
Dairy  Company,  who8e  late  cheniist,  Dr.  Vieth,  devoted  considerable  atten- 
tion  to  the  suhject. 

The  fullest  accinint,  historieal  and  dcseriptive,  of  the  uianufacture  and 
compositiou  of  Eusaiau  koumiss,  tts  physiulogical  action,  therapeutic  ušes, 
and  the  earlier  literature,  is  the  appeudix  by  Ih-.  Stauge  to  Bauers  Dietetics, 
being  vol.  i.  of  Ziem88en'8  General  Tlifrapeiitki^  translated  by  the  writer  of 
this  iirticle  for  Smith  and  Elder  in  1885. 

Kouraiss  varies  gi'eRtly  ia  the  i>orcenta^e3  o£  its  constttuents  ftccordiiig  to  its 
age,  mode  of  preparatiori,  aud  tbe  miik  trom  whieli  it  is  luiiile.  Th«  fol]owi!ig 
typic;d  aiiulyses,  selected  frotu  a  ].'»rge  nuiulK-r,  sbo\v  thut  that  prpparod  frnm 
nmres  milk  is  more  alcoliolic,  ami  that  the  lerineiitation  as  brought  about  by  the 
Bashkirs  is  more  rapid  atiil  complete,  the  .sugar  disappearing  uithin  thirtj  hours. 
whereus,  wlien  cow  s  ruilk  is  used  more  than  half  remaius  unchauged  at  the  end 
of  three  weeks. 


Dr.  Stange.    KoumiM  aa  pnpand  oa  tha  8Up|wa. 

Dr,  Vl«th.    Kcmmt'«  preportNJ  Iu 
BiikUihI  rroni  Importod  Muraii. 

M«n'i 

Altere 

AfterlB 

AOerao 

ArUsr« 

Afterl 

Aft«r8 

Aiter» 

milk. 

houn. 

tunm. 

taoare. 

lUr«. 

day. 

dayB. 

dajri. 

Water       . 

90-2 

90-90 

90-65 

91-36 

91-3fl 

91-43 

92-12 

92  07 

Alcohol 

0-0 

1-85 

1-95 

3-00 

3  00 

2-67 

2  93 

2-98 

CO^ 

0-0 

0-38 

0-60 

0-70 

1-10 

Sugar 

5  1 

1-88 

1-63 

0-00 

0-00 

1-63 

0-50 

6-23 

Laotic  acid 

0-0 

0-39 

O-fid 

0-64 

o-a4 

0-77 

1-08 

1-27 

Casein      .         \ 

0  77 

0-85 

0-83 

Albomin 

2-3 

2-25 

2 -2« 

2-00 

1-60 

0-25 

0-27 

0-24 

AlbumotM? 

0-98 

0-76 

0-77 

Fat  . 

1-9 

1-90 

1-90 

1-90 

1-90 

1-1« 

1-12 

1-30 

Salts 

OTi 

0-45 

0-48 

0-45 

0-40 

0-35 

0-86 

036 

Dr.  Vieth  gives  the  results  of  his  analjses  of  koumiss  prepared  by  hiraself  from 
cow'8  milk  for  the  Aylesbury  Dairy  Compauy,  iis  fo]lows  :— 


Kull  KonmUii. 

Medium  Kouinij«. 

"DI»h*Oc"  Koiimis«. 

AfUrl 

AftarS 

AfUrn 

AftM-1 

AflrnS 

AftH-SS 

After  1 

ArterH 

Artar32 

<Uy. 

iU}ra. 

fU/a. 

day. 

dajfc 

dajr«. 

d»y. 

d«y«. 

dar«. 

Water 

88-90 

90-36 

90-67 

87-56 

88-39 

88-62 

92-24 

92  38 

92'55 

Alcohol       . 

0-15 

0-94 

104 

0-29 

0-97 

106 

0-28 

0-35 

0-57 

Sugor 

6-03 

3-10 

2-18 

6-80 

4-70 

3-90 

2-78 

2-42 

164 

Lactio  acid 

0-34 

0-0« 

1-40 

0-«8 

1-20 

r87 

0-76 

0-86 

1-22 

Gasein 

2-31 

1-96 

1-88 

1-46 

1-40 

1-30 

2-19 

213 

2-05 

Aibttmin    . 

0-30 

0-23 

0-20 

0-43 

0-26 

0-14 

0-30 

0-26 

0-13 

Albumose  . 

0-34 

0-53 

0-77 

0-48 

0-7« 

0-97 

0-36 

0-48 

0-66 

Fat    . 

1-35 

1-36 

1-38 

1-54 

1-56 

1-68 

0-57 

0-62 

0-57 

Ash,  sol.     . 

0-17 

0-28 

0-23 

0-28 

0-32 

0-33 

0-22 

0  24 

0-26 

Aah,  intiol. 

0-41 

0-34 

0-36 

0-49 

0-45 

0-44 

0-37 

0-37 

0-S7 
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ihtr,  a  Bimilar  but  less  lUcoholic  prepar»tion,  hos,  according  to  Kouig,  a  mean 
ooiniKtsitioii  of 

\Vuter    .        .  91-21  Fat        .  144  ^Vlburain       .  036 

Aloohol  .        .    0*75  Sugar    .  2'41  Albumose     .  030 

Lactic  acid    .     1-02  Casein  .  2H3  Ash       .        .  068 

Bat  one  sample  exammed  by  Hatuiimrsten  contained  3*088  of  £at. 

The  half-dozen  bottles  drunk  daily  in  a  "  koumiaa  cure  "  constitute  in 
themselves,  as  Dr.  Stange  obeerves,  a  ecuntj  diet,  but  being  highly  digestible, 
slightlj  stimulating,  and  very  refreshiiig,  it  assista  the  appetite  tbr  and 
digestioD  of  other  food,  as  the  fat  inutton  which  is  a  regubir  p)art  of  the 
course.  It  encouragea  the  action  of  the  heiirt,  kidnejs,  and  respimtorj  and 
digestive  organa.  It  is  especialljr  beneticial  in  impaired  nutrition,  ansEmia, 
chronic  djspepsia,  mucous  catarrhs,  early  phthisis,  nervous  exhauation,  and. 
convalescence  from  fevera  and  wasting  diseasea.  It  is  contra-indicated  in 
organic  diaease  of  the  heart  and  in  acute  inflammatorj  and  congestive 
affecticns  of  the  liver,  kidney,  uterus,  etc.,  but  useful  in  chronic  nephntis, 

tgljcosuria,  aeute  rheumHtism,  etc.     It  is  rarely  given  in  actite  fevers,  but 
Sainbrschit6ky  tried  it  in  simiU  but  frequent  doses  in  some  apY»areatly  bope- 
leaa  casea  of  enteric  fever  with  couspicuous  and  unexpected  success. 
dra 
to  h 
dise 
fect 
poli 
pen 
pni 
ean 
diae 
ali  C 


Skction  v. — Patholookal 

Milk,  one  of  the  best  culture  media  for  puthogenic  bacteria,  may,  if 
drank  raw,  be  the  means  of  spreoding  disease. 

It  inay  be  infected  when  secreted  by  a  cow  suifering  from  (a)  a  disease  common 
to  her  and  luaD  ;  (b)  proi^er  to  her  but  conmiunicable  to  man  ;  or  [7]  (c)  a  buman 
disease  to  whieh  sne  is  m  some  d< 


degree  susceptible  ;  or  healthy  milk  ma.j  be  iu- 
fected  by  the  bands  of  the  niilkers  or  othera,  or  through  adniixture  of  specifieailj 
polluted  water,  euteric  fever  through  water,  and  scarlutina  and  diplttheria  by 
panonol  agency.  No  otliers  have  been  proved  to  be  thua  propagated,  tbough  the 
|VWeuoe  ot  large  numbers  of  iiitostinal,  pyogenic^  or  siiuplv  8aprophytic  bacteria 
trna  tearoely  fau  to  produce  ill,  albeit  non-specitic  eliects.  Ibe  ouJy  cuiumunicable 
diaease  oommon  to  man  and  cattle  is  tuberculosis,  but  it  surpasses  in  iiuportanoe 
ali  othera,  the  human  and  bovine  forms  being  one  and  the  same,  and  the  alleged 
differences  in  the  appearance  of  tubercular  pleurisy  and  the  grape«  or  pearl 
disease  ea8ily  explained  by  the  peculiarities  of  the  tissues.  Tuberculosia  in  each 
is  closelv  associated  with  overcrowding  and  defeotive  ventilation,  being  practi- 
cally  UDKDOvvn  among  the  hardy  cattle  roaniing  without  sheiter  througnout  the 
vear  on  prairie,  steppe.,or  moor,  but  prevailing  among  dairy  cows  according  to  the 
lengtb  oi  tirne  during  which  thev  are  shut  up  in  co^houses,  and  mo6t  so  among 
the  tender  Jerseys  and  cow8  of  alf  breeda  in  urban  dairies. 

An  enormouH  proportion  of  milch  cows  are  more  or  less  aflected,  but  therc  is 
no  evidence  of  their  milk  lwing  tnfective  unless  tbe  maramary  glands  are  involved. 
VVith  the  improved  social  and  sanitary  conditions  of  the  masses  in  towns,  the 
better  ventilation  of  »vorkohops,  etc^  there  has  been  during  the  I«st  thirty  yeArs 
a  notablo  re<lu(.tion  in  the  mortality  fi"om  every  form  of  tuberculosis,  except  the 
toosenteric  diseuse  in  infants,  which  has  greatly  increased,  apparently  /xin  />clmu 
with  the  increased  omployment  of  cow's  milk,  to  wiiich  «)ne  must  ascribe  a  wholly 
preventable  sacritiee  of  no  fewer  than  10,000  lives  per  annuni  in  England  and 
nales,  lives  that  might  be  saved  by  the  aimple  espeaient  of  boiling  ali  milk  for 
ohildren. 

Of  bovine  diseases  foot-atid-mouth  alone  is  indisputably  communicable  to 
man  by  the  consumption  of  the  utiboile<l  milk  of  atfected  animals  without  change 
of  character,  the  use  of  such  milk  l)eing  followed  after  an  incubation  of  four  or 
five  dayH  by  febrile  disturbanoe,  and  eczema  of  the  hands,  feet,  and  mouth,  and 
in  infants  a  severe  and  often  fatal  pneumonia.  Oarget,  a  specitic  maromitis, 
produces  aphthous  stumatitia  in  infants,  and  may  cause  eczema  in  the  hands  oi 
the  milkent.  There  is  no  evidence  a*  to  the  effect  of  cattle  plague,  pteuro- 
pneomoniAf  or  aiithrax  in  the  milk,  doubtleas  because  the  diseases  themaelves  are 
■O  severe  and  deadly  tliat  the  atfected  animals  are  never  milked,  bat  destroyed 
witboat  delaj. 
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Whether  human  diseases  can  be  imparted  to  the  cow  and  retransferred 
to  man  through  their  uiUk  is  stili  Kub  jiuiiee,  bufc  from  the  liistorjf  of  tlio  out- 
bre*ik  of  a  peculiar  disease  in  Panter's  daii-j  at  Hendon  in  tlie  year  1885,  it 
appears  that  such  is  the  case  with  KCarlatina,  Intr<xlufed  by  a  cow  btjught  iii 
tlie  market  it  attacked  nearly  every  animal  in  tliree  large  sheds,  a  considerable 
interval  elapsing  between  the  invasionH  of  the  seeond  and  third.  Epidemica  of 
scarlatina,  beginning  amon^  the  customers  of  the  Hendon  dairy,  broke  out  in 
Maryleboue,  and,  ofter  an  mten-al  correspondiiig  with  the  invasion  of  the  last 
shed,  iji  Hampstead,  where  the  milk  froni  that  wtis  Beparately  sent.  The  symp- 
toma  in  the  cow8  were  fever,  difficult  deglutition,  and  an  ervthematous  and  veai- 
cular  eruption,  with  desquamatiou  and  falling  of  the  hair,  Vhile  in  a  post-niortem 
esamination  of  one  Dr.  KJein  found  nephritis,  and  in  the  urine  streptococci 
resembling  those  of  scarlafciua,  That  the  symptoms  should  difier  in  some  respect« 
from  those  seen  in  man  is  not  more  than  one  should  expect ;  for  instance,  in  the  cat 
diphtheria  always  involves  the  lungs>  whereas  in  the  horse  there  are  no  lesions 
vnabever,  thougn  the  production  of  antitoxin  proves  the  unchanged  nature  of  the 
disease.  The  fact  of  milk  being  infected  from  extemal  sources,  and  being  tlms  a 
passive  vehicle  for  the  snread  of  scarlatina  and  enteric  fever,  is  proved  by  the 
evidejace  of  nunierous  well-established  outbi-eaks. 

Legal  Conside}ntions.—ir>ec  4  of  the  Infectious  Diseases  Prevention  Act,  and 
8BC.  71  of  the  Public  Health  (Lond.)  Act,  einpower  the  medical  otHcer  of  liealth, 
•wheo  satistie<l  that  "dangcrous  infeotious  disease  ha«  been  caused  by  milk  from  a 
particular  dairy,  to  obtain  from  a  ma^strate  an  order  prohibiting  the  šale  of  the 
miik  icilhin  the  district,"  when  there  is  nothirig  t*>  hinder  its  šale  elsewfiere,  and 
as  a  matter  of  fact  the  condemned,  or  rather  the  inculpated  milk,  is  uiiually  sent 
to  London  to  be  sold  as  " acconimodation  miik"  to  rotailers,  wlien  it  niay  be  the 
cause  of  many  outbreaks,  and  scattered  cases  of  disease  that  caunot  be  ex- 
plaiued  by  local  iuvestigatiou. 


Section  VL — Adultekation 

Whatever  may  have  been  in  the  past,  the  only  adiilteration  now  prac- 
tised  is  dHution  with  water  or  with  separated  milk.  The  former  iiivolves 
a  reduction  of  the  solids  not  fat  as  well  as  of  the  fat,  and  aa  they  are  far 
the  lesa  variable  it  is,  imless  very  small,  more  easilj  detected  Ihan  the 
latter,  vvhich  if  uot  carried  to  the  extent  of  reduciug  the  fat  below  the 
peraiiesible  percentage,  caunot  he  proved  to  the  satiHfaction  of  the  Court. 
The  Bo-called  standard  fixed  by  the  Society  of  Public  Aualyata,  fat  2-5  per 
cent,  other  solids  8"5  per  cent,  ia  inexcii8ably  low,  representing  not  a 
"  standard,"  hut  an  irreducible  minimum,  and  certainly  encouraging, 
indeed  practically  legaliaing  the  watering  of  ali  milks  of  average  or  siiperior 
quality  "  to  the  prejudice  of  the  piirchaser,"  who  does  not  obttun  an 
article  "  of  the  substance,  nature,  or  quality  demanded." 

Limlts  and  Variationsin  Nm-mal  Milks. — Richmond  found  tlie  average  of  200,000 
samples— water  87*10,  fat  390,  S.N.F.  880.  The  maxinium  and  minimum  F.  12-62 
and  104,  S.N.F.  106  and  49,  but  many  of  these  may  have  been  watere(l,  since 
S.N.F.  under  8  is  strong  presumptive  evidence  of  dilution.  Araong  G402  normal 
milks  from  different  breeds  the  tat  was  aljove  3  per  cent  in  6221,  above  4  per  cent 
in  433.'),  and  above  5  in  1  .'J40.  Bell  found  the  fat  to  average  over  5  per  cent  in  Jer.sftya 
and  (Tuern»eys,  and  under  3  per  cent  in  Bu8sex,  Devon,  Dutch,  and  shorthorns.  The 
S.N.F.  under  9  per  cent  in  these  and  Kerrys,  but  the  last-namod  had  over  4  per 
cent  of  fat.  From  November  to  Mar<'li  nil  soJids  are  highest,  from  May  to  August 
lowest ;  from  February  to  April  the  fat  falls  rnpid!y,  and  in  September  and  Octo- 
ber  the  total  solids  are  rising.  The  morning  milk  is  richer  than  the  evening,  and 
Mondav's  milk  is  p«>orer,  probably  from  noglect  in  feeding  on  8uuday.  In  2283 
the  S.N.F.  vere  uiul«r  8  per  cent  in  2  only.  Boussangault  found  in  six  partial 
withdrawals  of  tfie  milk  of  a  aingle  cow  the  fat  to  rise  from  TTO  to  402,  the  other 
solids  remaining  practicaliv  constant,  indoed  the  very  last  or  "strippings"  may 
jield  10  per  cent  of  fat  and  be  indistinguishable  from  cream,  vhile  the  first  or 
foremilk  "  may  have  less  than  1  per  cent. 
Prtstrvadvfs. — It  is  much  to  be  desired  that  tlie  retailing  of  milk  were  whoHy 
in  the  hands  of  substaatial  tirms  or  oumpanies,  to  the  extinction  of  the  petty 
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ler,  for  the  fonuer,  whose  daily  send-out  ruAy  be  reckoned  by  thousands  of 

gallons^  can  always  keep  their  supplies  considerably  aliove  the  demand,  putting 

the  .suq)lus  nightly  through  the  separator  for  turniiig  it  in  to  the  more  lucrative  form 

of  butter,  whereas  to  the  keeper  of  a  BinaU  shop  a  few  gallons  left  on  hand  would 

mean  the  loss  of  the  day's  prolits.     It  is  t-herefore  treated  with  a  preservative 

which  wi]l  keep  it  apparently  uncliangeti  until  the  next  day,  when  it  is  mixed 

with  the  inorning'8  milk  or  sold  over  the  counter  to  the  p)oor.     Bone  acid  or 

iformalin  are  most  used.    But  such  preservation  is  imf>erfect  and  transietit-     Milk 

Icaiuiot  be  sterilised  by  cbetnicals  in  the  small  quantities  that  cau  be  used,  and  it 

u  doubtful  whether  such  milk  is  much  less  unvholesonie  than  it  would  have  been 

rMjoar. 


SkCTION   vit. — EXAM1NATI0N 

Much  ingeuuitj  has  been  espeoded  to  little  purpose  on  devices  for  the 
ready  deterniination  of  the  quality  of  milk. 

The  "  cremonieter,"  a  graduated  cjlinder  8howing  the  percentage  of  creom 
'liting  spontaneously  in  a  given  number  of  hours,  though  exhibited  in  mostdairiee. 
is  $cif  ntiticallj  worthless,  sinoe  the  rate  of  risiiig  depends  on  manv  oonditions,  and 
even  wht)n  complet«  is  in  no  constant  ratio  to  the  amount  of  tat.  The  "hioto- 
scope,"  on  the  principle  of  tiie  photunjeter,  aiins  at  determining  the  fat  iii  suspen- 
«ion  by  the  thickne&s  of  the  tiliu  required  to  produce  the  same  degree  of  opacity 
as  one  of  normal  milk  i  mm.  thiok.  It  is  fairly  accurate,  but  is  now  seldom  em- 
ploved  here.  '*  Lactometers,"  or  araometers,  purport  to  show  the  specific  gravity,  or 
rather  the  specific  volume,  which  is  the  lesultant  of  the  opposing  factors  of  the 
fat  which  tends  to  lower  it  below  that  of  water,  and  of  the  other  solids  which 
raise  it  higher  ;  the  latt-er  being  always  in  excess,  dilutiou  vrith  water  lovrers  the 
specific  gravity  about  .3'  for  each  10  per  cent  adde<i  at  the  temperature  of  60°  F. ; 
but  the  original  specific  gravity  of  the  given  saniple  must  be  known  ;  and  since 
abstraction  of  the  fat  raises  it,  poor  milk  liaving  a  higher,  and  skimmed  milk 
the  highust,  specific  gravity,  it  would  be  easy  so  to  adjust  the  skimming  and  the 
Tvatering  that  the  specific  gravity  of  the  doubly  impoverishetl  milk  should  be  the 
same  as  it  had  when  pure.  Quevenne  and  others  have  endeavoured  to  improve 
the  lactoraeter  by  the  addition  of  lateral  seales  intentled  to  indicate  the  degree 
of  dilution  of  normal  and  of  skimmed  milk,  but  they  are  quite  untrustworthy  for 
practical  purposes.  Useless  as  is  the  information  afibrded  by  the  lactometer 
alone,  the  specific  gravity  should  alway8  bo  noted,  since,  taken  in  conjunction 
with  the  estunation  of  the  total  tiolids  and  fat,  the  reaction,  etc,  it  n)ay  render 
valuable  assistance  in  determining  the  nature  of  the  impoverishmentor  the  causes 
I  of  the  aaomalous  composition.  The  specific  gravity  of  normal  milk  of  individual 
|«ows  range.<<^  between  r028  and  rOSlH  ;  that  or  the  mixed  milk  of  a  herd,  l"0.'i<l  and 
ID-Vi,  or,  a*  it  is  often  expre-ssed,  frora  30°  to  35°,  the  averago  being  V032.  Tliat 
|cf  skimmed  milk  is  r034  to  r038;  and  of  the  fat..  0'9'i.  Fleischmann,  Hehner, 
Hichnionil,  and  others,  have  devised  fonnulie  for  determining  tlie  fat  from  the 
[ti->t(il  solids  and  specific  grav-itv,  Taking  T  to  represent  the  total  solids,  F  the 
fat.  I)  th«  s|)ecific  gravity,  ancl  G  the  lactoraeter  degrees  {i.e,  the  exces8  of  the 
•pecirtc  gravity  over  1000),  the  formulte  assume  with  the  aid  of  empirical  constants 
varinus  degrees  of  complexity,   but    Richmond    has  simplified  them  down  to 

O     (IV 
T=-  +  V-,  and  to  save  calculation  he  bas  constructed  a  slide  rule,  known  as  the 

[iinilk  Hcal«.    (See  for  a  matliematical  discusision  of  the  whole  subject  Uichmond'B 
[Datri/  CluiiiUtri/.) 

^»tunatuti  o/  Total  Solid*. — Evaporation  of  a  small  quantity  of  milk  in  a 

f>latinuu)  dish  over  a  water  bath.  When  6  grams  wer«  taken  tliree  hours  (Warik- 
yn)  were  foiind  insu/Hciont,  aml  longer  i>erirKlH  (^Soc.  Pub.  Annl.)  involvo  brovrning 
|»nil  ilr<!om|X)si1ion.  Vieth  and  Richmond  substituting  1  gram  spreitd  over  a  large 
isurface  obtain  by  evaporation  a  perfectly  white  resiuue  M'ith  higher  and  yet 
FOonslant  result«.     Richuiond  has  desigiied  a  wator  oven  that  neemu  p^Tfect. 

fiittiouition  of  Fat. — Tlie  inethods  employe<l  aro  graviinetno,  v«~tl umetne,  and 
inelirfot.  The  last,  already  mcntioned,  were  original ly  SHgge.ste<l  by  Flei.schnmnn 
on  accnunt  of  tho  tirno  and  skill  deiiianded  by  the  gravimctric  ;  but  some  of  the 
volumctric  are  so  rapid  and  accurate  as  to  render  the  indirect  niethods  Buperfluous, 
"  the  gravjmotric  nece3sary  only  when  extreme  exactne»ts  is  retiuired.  Maiiy  of 
,aomeof  whioh  had  onjoye<l  olliuial  sanotion,  have  beeti  provo<l  untrustworthy 
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and  been  condomn^i  by  ali  Hnaljrsts  (except  thos«  of  Someraet  House).  Adanjs*'  i» 
undoubtefilj'  the  best  of  the  graviinetrio  incthods,  and  the  WernerSchmid  of  the 
volumetric  ;  but  CJerbers,  wlnch  requires  leas  techiiical  skill,  is  sutbciently  accurate 
for  ali  rfiutine  examinations,  und  takes  less  tirne  than  even  !S<;hrnid'8.  Adams* 
prcKsess  has  been  exliaustively  studifit!  by  chemists  in  Kngland  and  in  (iermany, 
anii  Schlfiehpr  aiui  ScliuU  have  prenared  a  "fat-free"  pap€»r  wlitcb,  unlike  the 
blotting-imper  otiginftlly  used  by  Adams,  yields  only  iiiappreciable  amounts  of 
extracts  soluble  in  etlior.  Vieth  ful]y  contirnied  Adams'  observation  tliat  in  tilter- 
ing  milk  tlie  jiaper  letains  tliii  wliole  of  the  fat^  the  other  solids  passitig  through 
in  the  liltrate,  or  if  the  niilk  be  whu!]y  absorl)ed  by  the  paper  the  fal  rninains  on 
the  surface.  For  the  detatls  of  t!ie  process,  the  weighing,  etc,  recourse  inust  be 
Fiad  to  tet:hnical  work8  ;  suftice  it  here  to  say  that  samples  (5  granis)  of  the  milk 
are  run  from  a  pipette  into  strips  of  fat-free  or  exhausted  papers  large  euougli  to 
absorb  the  whole,  which  .ire  dne«!  and  weighed  with  strict  precautions,  rolletl  and 
transferre«!  to  a  8uxhlet"s  apparatus,  where  the  fat  is  extracted  by  ether.  The 
resuits  are  extraordinarily  accurate.  but  the  process  occupies  an  entire  workinK 
day,  and  8chmid'.s  nietho<i,  with  Stokes  iniprovetl  piix'tte,  gives  in  skilled  hanils 
identical  results  in  less  than  half  an  hour.  Ten  (or  Hve)  c.c.  of  tiie  milk  witli  the 
aame  of  hydiT»chlorit'  acid  are  niixetl  and  boiled  in  the  special  tute,  then  cooled  to 
16°  U.  under  the  ta]>,  '.V)  (or  15)  t-.c.  of  ether  added,  ann  the  tuljes,  after  shakinj?, 
set  aside  for  the  etherial  solution  of  the  fat  to  rise,  \vhen  a  third  or  othcr  aliquot 

Krt  is  careful!y  pij)ette<l  oti"  witliout  disturbing  the  Hocculeiit  Iayer  of  albumin 
tween  it  and  the  watery  portion,  evaporated  at  KK)*  C,  and  the  fat  deteniiined 
by  weigi]inR  with  the  usuul  precautions.  The  special  feature  and  merit  of  JSchniid  s 
process  Is  tne  conversion  of  the  casein  into  an  acid  albumin,  and  the  cansequent 
absenee  of  any  coagulation  or  drying  wliich  in  other  nicthofls  inii»edes  the  estrac- 
tion  of  the  fat^  In  the  l^Hinann  l^im  and  the  (ferljer  niethods  the  nnlk  is  mixe{l 
witli  prescrilj<»d  quantities  of  aniylic  aleohol  (and  hy«lroehK>ric  acid)  and  sulphuric 
acid  in  specially  graduated  tube.s  or  tla^ks,  whjeh  are  rotated  in  a  centrifugaliser 
worketl  by  hand  lor  a  few  uiinutes,  when  tho  fnt,  separating  as  a  clear  semi-fluid 
columti,  is  i-eAd  off  on  llie  scale,  the  marks  on  vvhieh  represent  parts  and  tentha  of 
mrtjs  per  cent  in  the  16  c.c.  used,  fractions  of  tenths  being  guesaed  by  the  eye. 
This  luethod  is  not  8ufficiently  accurat«  to  be,  like  Adams'  ancT  Schinid'«,  relied  on 
in  prosecutions :  but  the  re-sults,  aiiproximating  theirs  within  01  per  cent,  are 
quite  good  enough  for  routine  and  preliminary  exaniination8. 

The  estimation  of  tlie  sugar.  casein,  albumin,  atnl  salts  is  never  i*equired  in 
daii'y  or  legal  practice,  unless  |)erhaps  in  corrulK>ratioQ  of  opiniona  formed  as  to 
anomalou.s  iindings. 

BactfriftfofjiruT Ej'amimition. — Milk  in  the  udder  of  a  healthy  animal  is  sterile, 
and  when  drawn  with  great  čare  may  have  fower  than  100  bacteria  in  the  c.c,  but 
jis  sold  the  numbers  range  from  3U,lK><j  to  30,lMM),fKK»,  tlie  average  in  the  London 
shops  being  3,0tXi,tXHJ  to  4,iXXJ,000.  For  the  purpofie  of  enumerntion  it  raust  I« 
diluted  1  rOl,  0'01,  and  O'0(Jl  c.c.  to  10  c.c.  of  water,  so  as  ta  ob(nin  a  numerable 
dilution.  P^or  the  q«antitative  exannnation  a  sample  of  tive  milk  ia  centrifugalised 
in  a  stoppered  tube,  the  cream  and  the  .sedinient  collected  separately,  and  the 
"  skimmed  milk  "  tlirown  away.  The  seditnent  and  the  cream  are  spread  on  clenn 
cover  sHps,  driod,  Haiued,  and  imtnersed  for  at  lejist  tive  minutes  in  aleohol,  in 
ethoi-  to  reinove  the  fat,  and  in  alcnhcjl  again.  and  after  wa.shtnK  in  water  stained 
by  the  Ziehl-Neelson  methoil  f<>r  the  detection  of  tul^ercle  bacilli. 

Milk  alway.'5  containa  some  leucocyte&,  but  when  twenty  or  thirty  are  visible  in 
the  tield  of  a  ,V  objeetive  it  is  suspvcious,  nnd  the  sediment  of  some  samples  actual!y 
consists  of  puB,  even  when  tubercle  bacilli  may  not  be  seen.  In  such  and  in  other 
doublful  cases  inoculations  should  be  niade  on  guinea  pigs.  The  Klebs-Lultier 
bacillus  may  be  found  by  taking  advantage  of  its  rapid  gruwtb  on  inspissated  bk^od 
serum.  Tliat  of  enteric  fever  is  so  soon  crowded  out  bv  others  that  it  can  rarely 
be  demonstrateil,  but  a  large  number  of  B.  coli,  especially  in  milk  that  has  been 
fraudulently  wati8red,  is  suspicious.  B.  coli  is  evidence  of  the  presenoe  of  fa-eal 
niatter,  the  cow.s' ;  or  of  that  of  man  derived  from  jpoltuted  water.  The  bact«ria  of 
diphtheria,  scarlatina,  nnd  enteric  fever  are  also  ot  extrinsic  origin,  but  besides  the 
B.  tubercalosis  nuraerous  pus  or^anisms  and  atreptococci  of  mammitis  and  other 
diseases  of  the  udders  are  mtrinaic,  and  may  be  pathogenic  at  any  rate  to  infants, 
as  are  those  of  foot  and  mouth  disease.' 

Chemical  Testt  for  Fretervatives. — Boric  and  Balicylic  acida  are  detected  by  tbe 

'  The  best  in.struotiona  for  the  bact6riologic&l  CK&miDation  of  milk  will  bo  found  in  a  paper 
by  Mr.  Waltcr  Pakea  in  Public  Health  for  March  1900. 
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usuaI  lal}oratory  tests,  those  for  the  latCer  being  really  tests  for  phenol,  but  that 
as  sach  is  an  ini|x>3sible  a<!uJtei-ation.  For  the  qualitn,tive  determinatioa  of  boric 
and  salicylic  acicls  reference  shuulfl  Ije  mode  to  i{iLlimond's  work. 

Forttutidthtfd  is  detecteti  by  the  red  colour  foll<jwing  tho  addition  of  1-2  c.c. 
of  a  0"l  i>er  cent  watery  solution  of  phloroglucin,  witli  a  few  dro[w  of  linj.  pot.  or 
sod.  to  8-10  c.c.  of  milk.  It  is  not  a  quHntitative  test,  since  the  decpest  colora- 
tion  is  prodaced  when  the  fom.ialdt'hyd  is  present  in  the  proportion  of  0"(KKM)4,  and 
a  rose  tint  can  l>e  i-ecog^ni-sed  in  i)0(X)04  dilutions,  but  little,  if  any,  in  10-30  per 
cent  Solutions.  fSinre,  however,  the  quantity  of  fornialdehyd  in  uiilk  i.s  always 
very  siual),  this  anoDiuiy  does  not  detract  froui  the  value  of  the  test.  (Kor  other 
test«,  see  llichmond,  op.  cit.) 


Section  VTIT.— Control 

It  is  niuch  to  l>e  desired  thut  the  couiitj  cnuacila  should,  as  in  Italy, 
appoint  a  veterinar)'  surgeon,  co-ordinate  with  tLe  couuty  medical  officer  of 
health,  and  exercise  through  tliese  oflieers,  assistod  hj  those  of  the  local 
aiithoritiea,  the  general  eontrol  of  dairy  farnis.  A  few  of  the  grcat  dairy 
coinimuics  do  this  to  a  uertain  exterit  vvilh  the  faruis  with  which  thoy  deal, 
but  tliese  form  a  siuali  tJiiuority,  and  tlie  rest  are  under  tio  supervision 
wliatever,  escept  in  soiue  of  »outhern  couuties  of  Scotland.  Stich  inspection 
should  extend  to  the  health  of  the  eovvs,  the  couditioDS  of  the  sheds,  cow- 
houses,  and  yard8,  the  \vater-siipply,  and  the  eleaiiliness  and  arraugements 
of  the  dairies  as  treated  in  aoctions  I.  and  V. 

So  vast  an  untlertaking  aH  tlie  total  elimination  of  tubeivulosis,  Utopiau 
»8  it  might  appcar,  vvuuld  Ik.'  practicable  by  itieans  of  legislative  aud 
organised  action.asit  has  beeu  succes8fiiny  caiTied  out  by  iudivjdual  »Avnere 
of  herds  in  Denmark  aud  in  this  couQtry  followiDg  the  procedure  laid  dowQ 
by  Profeasor  Bang  of  Copenhagen.  Tuberculin,  an  extTact  froni  sterilised 
culturea  of  the  bacillus,  tJ»ough  not  curative  or  preventive,  of  the  disease, 
provides  an  almost  iiuerring  nieana  of  diaguosing  its  presence  long  before 
uny  phy8ical  BJgns  appear.  Injected  into  a  healthy  aninial  it  prtnliices  no 
elTect,  but  in  ali  but  the  very  earliest  stages  of  tuberculosis  it  givea  rise  to 
a  folirile  disturbance  exteuding  over  8everal  days  and  with  a  characteristie 
cun'e,  provided  the  operatiou  be  pirfonned  aud  the  effects  observed  by 
expert&  Bang  directs  that  the  entire  herd  be  tested  HiaiultaneouBly,  those 
that  react  removed  to  other  eheds  at  a  distance,  aud  no  comniiinication 
permitted  between  the  attendants  on  the  bealthy  and  the  attected  aninials. 
The  latU-T  should  be  at  once  fattened  for  the  butcher  unles^s  already  in  calf, 
wheD  they  inay  be  allowed  to  calve  onee,  sinco  the  in.sUmces  of  congeuital 
trausniiasioD  are  infinitelv  mre,  but  the  calves  niust.  if  not  killed,  1«  tnms- 
ferred  imuie«Liately  tt)  the  heultby  hvrd.  The  stališ  of  the  bealthy  cattle 
should  ha  ve  l)een  thoroughly  disinfected,  and  auy  newly  purchased  cow8 
kept  in  ijuarantine  while  being  tested.  Since  some  incipient  cases  uiay 
have  failed  to  react.  the  testing  should  be  repeated  at  interval«  of  8ix 
inonths,  until,  mi  the  aecond.  or  at  the  latest  the  thir<l  teatirig,  uone  are 
found  U)  respond.  Under  aijy  circunistiincea  should  tubercle  baeilli  bo 
fouud  in  the  uixo(.l  milk  of  a  herd.  the  attected  animal  oranimals  should  be 
traced  by  atimpliug  muih  cuv>'n  uiilk  in  succes-sion,  after  haviug  reatricted  the 
tield  by  the  exauiinatiou  of  that  of  groujts. 

LITERATURE.— RicuMOMD.  Dairf,  ChfViMtnj,  1899.— WY»Teu  Bi.TTH.  Fvodif :  tA*ir 
Ctmpotttion  and  ^na/j/M«.— Prof.  StiEl.uu.N.  'lirilith  Dairving,  1893.  —  MTAKRlirorOK. 
(Jk«mtMry  o/Iht  {•'arm,  —  ]iAVr.n  mul  Sta  no  b.  ZiptiiHsen,  On.  Tktmp.  vol.  i. — Milk  Jimmal. 
Mikk  ZMung,  etc. 
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Nect;jisity  of  Eduatlinif  t/u:  Bmii/  as 

vkII  ati  the  Mind 
Psycholo<iifiil     <ind     P/iysiolo(/ical 

VieiiiB  of  Mtjul 
Comjtosition  of  the  Nervous  Si/atcrti 
Blood  ample  in  Qwintit.y  aiul  ijood 
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Early  Eduaitioti  tuceinar^    . 
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Aitention     ..... 

Faiiiiue        ..... 

Motor  Training  .... 

Neceasiti/  of  Det>eU^pnxnt  of  An- 
tociatum  Fibre« 

Motxil  Training  ... 

Eduatli-on  and  Trentt/ient  of  Chii- 
dren  toho  are  —  ( 1 )  ]Veak 
minded  ;  (2)  NerrHivs  ;  (3)  Htfs- 
terical ;  (4)  Epileptic ;  (5) 
Morally  imbecile ;  (6)  Morali  p 
periierted ;  (7)  Scrofulou«  and 
(^'oiuumptive     .... 

Mental  Ht/ffiene  .... 


Plato  bujs  truly  t!iat  "  the  purpose  of  educiition  is  to  give  to  the  hody 
and  tlio  aoul  aH  the  Leautj  and  ali  the  pertectiou  of  whio]i  they  are  capable." 
If  tbr  "  aoul "  we  read  "  mind  "  we  aee  that  the  old  philosopher  wa8  aware 
that  true  education  consists  in  training  the  body  as  wen  as  tlie  mind,  so 
that  we  nmy  have  mcns  sana  in  corpore  sutio.  The  bocly  and  brain  are 
dependent  ou  one  auother,  and,  aa  we  shall  Bhortly  8how,  it  is  neces8ary 
that  both  lie  well  nourished ;  if  they  are  not  men  tal  activity  wiU  be 
lessened. 

Accordiog  to  the  p3ychologi8t  statea  oi'  aetion  of  miud  can  be  analy8ed 
into  three  elementa,  viz.  ideatiuu,  feeliug,  and  volition,  or  knowing,  feeling, 
and  villing.  Herbert  Spencer  goes  further,  and  8ay8  that  the  varioua 
degreea  of  intelligence  are  knowu  as  instinct,  memory,  reason,  emotion,  and 
wilL  According  to  tlie  phyaiologi8t  states  of  aetion  of  mind  consist  in 
some  change — niolecular,  ehemical,  or  vital — in  the  nerve  cells  of  the  brain. 
To  thoae  of  us  who  are  physiciana  the  phy8iologieal  iletinition  appeals,  and 
in  what  we  have  to  Bay  regarding  the  education  of  the  miud,  physiulogy 
rather  thau  p8ychology  will  be  appealed  to. 

The  nervoue  By8tem,  aa  Maud8ley  8ay8,  consist«  of  pTimary  or  ideational 
ceutres,  secondary  or  seDSory  centres,  tertiary  or  reflex  aetion  centres, 
and,  fourthly,  orgaoic  nervous  centres  which  beloug  to  the  sympathetic 
nervous  8y3tem.  The  primary  are  couBtituted  by  tlie  gray  matter  of  the 
convolutions  of  the  heuiispberea ;  the  8econdary  by  the  eoUectiona  of  gTay 
matter  \vliieh  are  situated  between  the  decuasatiou  of  tht)  pyramida  and  the 
floora  of  the  lateral  ventricles;  the  tertiary  by  the  gray  matter  of  the 
epinal  cord ;  while  the  organic  nervous  centres  consist  of  a  set  of  gan- 
glionic  bodies  which  are  distributed  over  the  viscem,  and  are  connected 
together  and  with  the  spinal  centres  hy  iuterganglionic  cords.  Each  of 
these  centres  is  aubordmate  to  those  above  them  and  auperordinate  to 
thoae  below. 

It  is  this  nervous  Byatem  which  we  have  to  educate.  In  order  to  do 
this  efficiently  it  is  nece88ary  that  the  nerve  centres  should  be  well  suppHed 
with  blood,  and  that  the  quality  of  it  should  be  good.  If  the  quantity  of 
blood  supplied  is  defioient  fainting  or  losa  of  cerebral  aetion  eusucs,  and 
con9(!qutmtly  there  is  a  decreased  nervous  diacharge.  Chronic  fecbleness  of 
the  hearfs  aetion  will  produce  the  same  reault.  Again,  if  the  proper 
quantity  of  blood  ia  sufficient,  local  anaemia,  as  the  reault  of  an  embolism 
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pffodDoes  paialyBi&  Oa  the  other  haad,  if  the  nene - centr«s  have  au 
unusnal  amoant  of  arterial  blood,  rupid  response  to  disturbance  ensues,  aud 
extraordiiiary  amounta  of  force  8hown  in  nervoas  chaoges  or  muscular 
ftction,  or  both,  are  the  result.  As  regards  the  peripheral  nervous  sjstem 
the  same  law  holds  good.  If  there  is  a  reduced  quaiitit7  of  blood,  however 
produoed,  anj  part  which  is  expa8ed  to  oold  will  have  decr«ased  seDsibilitj, 
and  the  musclee  will  respood  sluggishlj  to  the  motor  impulsea  This  is 
frequeotl7  seen  in  caaes  of  idiocj  and  imbecUity.  If,  again.  there  is  8low- 
ing  or  stoppage  of  the  local  current  of  blood,  the  nervee  cannot  perform 
their  function  and  become  incapacitated,  as  is  seen  in  the  blindness  which 
occnrs  when  the  central  arterj  of  the  retina  is  blocked.  Eicess  of  blood,  on 
the  other  hand,  cauaes  unusual  escitabilitj  of  the  peripheral  nerves,  so  that 
a  alight  touch  produces  a  start  of  the  whoie  body. 

It  is  equally  necessarj  that  the  qualit7  of  the  blood  supplied  should  be 
good.  We  know  that  if  a  persou  imbibes  alcohol  unusual  amoants  of  uerve 
force  take  plače ;  and  vre  also  know  that  the  blood  must  cont&in  a  sutlicient 
quantitjr  of  oxygen  in  order  that  the  normal  degnee  of  nervous  acti^ntj 
may  t«  produceid.  It  is  requiaite  that  certaiu  substances,  such  as  carbonic 
acid  and  urea,  should  not  be  present  If  the  amount  of  carbonic  aoid 
exhaled  is  deficient,  lethargj  ensues,  and  pehpherol  excitations  do  not 
result  in  the  usual  responses.  If  eshalation  is  arrested  completel/  inseuai- 
bilitj  is  the  result,  and  arrest  of  ali  functions  of  the  body  is  complete.  In 
the  same  way  an  accumulation  in  the  blood  of  urea  or  nitrogenous  pro- 
ducts  causes  a  decrease  and  final  stoppage  of  nervous  action.  If  the  kidnejs 
fail  in  their  function,  or  if  the  wa8te  nitrogenous  material  does  not  escape 
from  the  body,  hut  is  reabsorbed,  coma,  and  tinally  dcath,  ensuea  It  is 
neoeasar}',  therefore,  that  the  blood  which  supplies  tho  nervous centres  should 
be  sufiloient  in  quantity  and  excellent  in  quality  if  they  are  to  maiutain 
the  proper  amount  of  nervous  action.  So  much  stress  is  laid  on  the  in- 
fluence  of  the  neuron  just  now,  that  there  is  a  danger  that  the  circulation 
of  the  blood  in  the  brain  by  which  the  neuron  in  uourished  may  be  over- 
looked.  Profeasor  Donaldson  8ays(l)  "  no  amount  of  cultivation  will  give 
good  results  where  the  nerve  cells  are  few  and  ill-noiirisheii.  but  (»reful 
culturo  can  do  much  vrhere  there  are  those  with  strong  inherent  impulscs 
towards  development." 

In  order  that  the  nervous  8ystem  may  be  properlv  educated  it  is 
important  that  this  sliould  commence  when  the  child  is  young.  Educatiou 
sliould  tiegiu  at  the  age  of  tive,  and  be  contiuued  until  the  cliild  is  eighteen 
yeaF8  old.  Aa  one  vrriter  puts  it,  "  From  birth  to  seventeen  year9  of  age  is 
the  period  of  growth  and  development;  from  seventeen  to  maturity  at 
twenty-four  is  the  period  of  development  vrithout  growth."  Hallech  8ay8 
that  hc  has  demoustratcd  to  his  own  etitistaclion  that  young  cells  are  more 
amenable  to  training  than  any  other  matter  of  which  he  has  knowledge. 

There  is  no  doubt  that  the  uerve  cells  can  be  developed  in  three  waya — 
(1)  The  senaurj'  parts  of  the  brain  undergo  change  by  afferent  curreuta  from 
the  ditfereut  senaes ;  (2)  The  motor  tracts  are  altered  by  beiug  engaged  in 
the  initation  of  new  muscular  iicts,  and  the  n?{)etition  of  those  vvliicli  have 
boen  ulreji(ly  learnt;  (3)  The  associution  functions  of  the  brain  are  eularged 
by  beiug  brought  iuto  uso.  Tliat  tho  lir«t  pro|)08ition  is  trne  is  shown  by 
the  fact  that  in  persons  wha  have  had  dehcient  spccial  senses  thore  is 
an  imperfect  development  of  tho  aroas  which  have  had  to  do  with  those 
BeDsea.  Tlie  čase  of  Laura  Bridgman  is  an  illustration  of  this  point. 
When  three  year8  old  she  had  scvirlet  fcver,  and  as  a  result  iHrcauio  deaf, 
a  few  yean»  aflervvards  bUud.     Professor  Donaldsou   examined  her 
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brain,  and  say8  (1) — "  It  is  interesting  to  notice  that  those  parts  of  tbe 
cortex,  \vhich,  accordiiijjr  to  the  uatrrent  view,  were  to  Le  assooiated  \vitli 
the  defective  aenses,  \vere  al.so  jjarticularlj  tliiu.  The  cause  of  thia  tliin- 
nesa  was  found  to  be  due,  at  least  in  part,  to  the  sinall  size  of  the  nerve 
cells  tliere  present.  Kot  fiDly  \vere  tlie  hirge  and  mediuin-sized  nerve  cells 
smaller,  biit  the  impreHsaou  made  un  the  observer  was  that  they  were  also 
le83  numeroiiH  tban  in  the  noruial  cortex."  He  goea  on  to  aa,j — "  For  the 
cells  coDtinuallv  appearing  in  the  developing  eortex  no  other  Rource  is 
knowu  thau  the  nuelei  or  grauules  found  tbere  in  its  earlieat  stages. 
Elementa  intermediate  betvveeu  these  granules  and  the  fully  develo{«;d 
cells  are  always  found,  eveu  in  mature  brains,  and  therefore  it  is  inferred 
that  tlie  latter  are  derived  from  the  former.  The  apjiearancea  there  lead 
also  to  the  conclusiona  that  tuany  elementa  atop  short  of  coniplete  develop- 
ment,  and  that  the  uuiiiber  which  niight  develop  in  any  given  caae  ia  far 
beyond  tho  miniber  that  actiially  does  ao,  and  that  the  eliaracterifitic 
appearance  of  the  eortex  in  tbe  various  locaUties  depends  on  tbe  expan8ion 
of  dissimilar  lavers  of  the  primitive  grauules."  It  ia  necessary  to  remember 
that  tile  aenses  act  on  the  brain  in  auch  a  manner  aa  to  cauae  a  change  in 
it,  and  aa  a  result  the  nerve  cells  become  more  developed.  As  regards  the 
motor  area,  modifications  of  it  change  the  corrclated  umscular  reaction  in 
health  in  a  norrnal  way  and  in  diaeaae  in  an  abuormal  manner.  With 
respect  to  the  fibres  of  aasociation,  their  developmcrit  ia  aeeompanied  by  a 
markod  change  in  the  cortex,  and  it  is  kuovvn  aa  the  child  growa  older  the 
number  of  these  fibrea  becomea  iucreased.  In  fact,  without  these  fibrea  we 
could  have  no  meiiiory,  aasociation  of  ideas,  and  motor  action.  Dr.  Flatau 
8ay8  (2) — "  The  main  funtsfciun  of  the  fia-sociation  fibrea  is  probably  psychic.al. 
They  appear  the  moat  titted  to  fonu  the  unatomicil  basia  for  tbe  association 
proceaaes  of  perueption,  thought,  and  wilL*' 

From  \vhat  haa  beea  obaerved,  it  appears  Qece88{try  tkat  the  sensorjr 
traot  of  the  brain  nmat  be\vell  developed,  becauae  ali  thought  aiid  imagina- 
tion,  if  rigidly  analjsed,  \vill  he  found  tn  reat  on  this  senaorial  area.  There 
is  no  doubt  that  the  education  of  the  young  ahould  begin  by  the  education 
of  hia  special  aenaes^  and  it  seema  probable  tliat  as  tbe  Hen9ory  cells  develop 
by  exei'cise,  the  aaaociation  Hbrea  leadiug  from  them  to  other  parta  of  the 
brain  win  iucre^ise  in  nuiuber.  Ali  authoritiea  who  liave  atudied  the 
Bubject  lay  stresa  on  tbe  imi)ortanoe  of  training  the  eeusea.  Comeniua 
8ay8  (3) — "  Firat  the  aensea  should  be  exerciaed,  then  the  meinory,  then  the 
underatandiug,  and  la3tly  the  Judgment."  Canon  Daniel  8ay3 — *'  Cbildreu 
are  not  3uliicietitly  required  to  uae  their  senses.  They  are  allowed  to 
obaerve  by  deputv.  They  look  at  nature  through  tbe  .spectacles  of  booka, 
and  through  tbe  eyes  of  tlie  teacher,  but  do  uot  observe  for  themselvea." 
Dr.  Seguin,  to  \vbom  belonga  the  honour  of  having  create<l  the  true 
method  of  teaching  idiota  and  imbeeilea,  in  hia  booka  .strongly  impreasea 
npon  liia  readers  that  tbe  educ?ttion  of  the  aenaea  must  precede  the 
education  of  the  mind,  and  definea  hia  method  aa  (4)  "  the  adaptation  of 
the  principlea  of  phy8iolog)',  through  phy8iulogical  meana  and  instrumenta, 
to  the  developraent  of  tbe  dynaniic,  perceptive,  retlective»  and  apontaneous 
fuuctioaa  of  youtli."  According  to  modern  vievvs  the  education  of  the 
aensea  doea  ediicate  the  mind,  for  it  ia  impoaaible  to  cducate  any  apecial 
aenae  \vithout  altering  or  developing  the  nerve  eella  of  tbe  brain  wbich 
control  that  aenae.  The  aenses  are  educated  by  means  of  ditfereut  concrete 
objecta,  for  ali  development  of  knowledge  ia  from  the  concrete  to  the 
abatract.  The  8y8tem  of  kindergarten  teaching  dependa  upon  developing 
knovvledge  from  the  cliild'fl  playful    activity,  and    making    uae   of    the 
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common  objects  by  which  he  is  surrounded,  objects  and  actions  being 
arranged  in  a  connected  uianner.  The  kindergarteu  gifta  serve  not  only 
to  satisfjr  the  child'8  denire  tor  play,  but  niso  as  intinences  tbr  knovvledge  aa 
to  form,  colour,  material,  number,  aud  namea  By  this  sjstem  the  facjulty 
of  observation  is  exercised  to  distiuguiah  likeaese  from  dirterence  ;  and  the 
power8  of  thought  are  exercised  in  arranging  sticke  or  stripa  of  pa}»er,  and 
in  imitjiting  the  form  «)f  iiuKlela,  and  niuking  variations  of  these,  ap|K)r- 
tunities  b«ing  made  vise  of  by  the  teacher  to  impart  inibrmatiou  as  to  tbe 
»jualitiea  and  prof>ertieH  of  objects  in  d!uly  use.  In  this  \vay  is  origiuated 
the  foundations  of  the  kno\vledge  of  arithnietic  and  mathematics,  reading, 
grammar,  literature,  and  the  iihy8iciil  aciencea  Later  on  the  child 
imitates  outlines  aud  forms  and  wntten  language,  and  so  gradually  learns 
drawing,  painting,  and  lustory.  The  local  flurruundingH  give  rise  to 
esperiences  by  means  of  \vhich  geographv,  natural  liiHtory,  and  b(ita!iy  may 
l>e  taujjiht.  O  ur  men  tal  ideaa  begin  by  being  objdLit-ideas.  aud  pasa  by 
stages  into  subject-ideas.  Frrebera  iuaxim  was  "  Leani  by  doing."  The 
child  should  handle  the  objects  for  himself,  and  deacribe  what  he  sees ;  and 
when  nothing  further  can  be  discovered,  the  teacher  should  mak«  sugges- 
lions  and  give  information,  the  child  afterwards  proving  the  truth  of  the 
suggeetions  and  inforuiation  which  bave  beeu  iuiparted  to  him.  Dr.  Kari 
Lange  aajs  that  anyono  who  bas  seen  children  proj)erly  taught  "  know8 
how  far  their  energetic  learuing  is  from  a  simple,  pasaive  re«eption,  aud 
that  not  the  teacher,  but  they  themselves  have  the  most  to  i>erform."  The 
word  education  of  itself  8how8  that  the  child  is  not  airaply  a  vessel  which 
has  to  be  filled,  bvit  an  organism  which  lias  to  be  eupplied  with  digestible 
and  eaaily  assimilable  food. 

In  order  to  train  the  senses  objects  must  be  made  use  of  to  educate  the 
senae  of  smeli,  tast«,  toiich,  hearing,  and  aiglit.  To  train  the  olfactory 
aense,  cinnamon,  cloves,  pepper,  caraway,  aasafcetida,  Uovvers  and  j>erfumea 
will  be  found  useful,  and  the  gU8tatory  sense  can  be  trained  by  fruits  and 
food  of  varioua  kinds.  As  regards  the  sense  of  touch.  smooth  substancea 
sueh  as  silk,  and  rough  substancea  such  as  \vood,  will  l>e  found  of  n»e,  and 
80  will  the  surfaoea  of  various  fruits.  "VVith  respeot  to  auditory  trainiug, 
life  in  the  country  is  deairalde,  a«  iudeed  it  is  in  cultivating  the  olfactory 
and  viaual  sensea  The  songs  of  birds,  the  eawing  of  crow8,  tbe  mooing  of 
cowB.  ete.  may  be  brought  into  play  to  develop  the  auditory  traut  of  the 
brain.  As  to  the  visual  aense,  the  objects  that  appeal  to  it  are  very 
numerous,  for  we  must  remember  that  most  objects  appeal  to  sight,  and 
only  a  small  numlx!r  comparativt']y  to  hearing,  taste,  or  smeli.  VVdd  flower8, 
garden  Hovvers,  the  colour  and  sbape  of  binls  and  fniits,  auimals,  et-c.  will 
ali  help  to  educate  the  visual  aense.  For  the  trainiug  of  ali  thesc  senses, 
witlj  the  exception  of  that  of  sight,  the  child  should  be  blindfolded,  and 
then  asked  to  name  tlie  objects  that  he  touches,  heurs,  tiistes,  or  smells. 

It  is  not  only  nec.e88ary  to  educate  the  special  senae  centres  by 
preaentiug  to  tliem  various  obje(.;ts,  Imt  in  order  to  make  the  modihcation 
of  thcm  more  distinct  and  ]H;rmanent,  images  of  thtjse  oljjecits  must  be 
recaUe<i  Rilvjt  (5)  8tiy8 — "  If,  with  closed  eye3,  we  keep  for  a  leugth  of 
tirne  an  image  of  verj'  lively  coloura  l>efore  the  imagination,  and  then 
opening  the  eye8  Huddonly  ■we  fix  them  upon  a  white  surface,  we  see 
thoreon  for  an  instant  the  image  contemplated  in  imagination,  but  in  the 
oomp1ementary  colour.  This  fact,  as  is  observed  by  Wundt,  from  whom 
vre  l)f)rrow  it,  proves  that  the  nerve-action  is  the  same  in  the  two  casea — 
in  the  aense  perccption  and  in  the  memory."  It  is  by  the  recalling  of 
imageB  that  the  meiiiory  ia  trained.    Of  course  wheii  images  are  reoalled 
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there  is  some  change  in  the  brain  cells,  probably  in  their  molecular 
arrangeiueat.  as  when  the  senses  were  stiraulitted,  but  not  so  intense.  In 
order  then  that  the  braiu  may  obLain  permaneut,  and  so  a  lasting  memorj, 
it  will  lie  necessiirj  to  recall  the  inmge-H  as  often  as  pOBsible,  The  more 
often  \ve  thiuk  of  a  thing  tiie  more  firmlj  is  it  retained  in  the  memory. 
As  Coineaitia  (3)  say8,  "  Repttitin  mt:iiwr'ux  pater  et  maler  est."  In  conneiJ- 
tion  \vith  tliis  fact  it  must  be  remembered  that  from  tlie  tenth  to  the 
fourteenth  year  memory  is  stronger  than  at  any  other  period  of  life. 

As  regarda  attention,  it  ia  quite  certain  that  if  thia  faculty  is  not 
developed  no  improvenieut  in  the  child'a  miud  can  take  plače.  There  are 
two  kinda  of  it,  the  rortex  ov  iin'<duntary  aud  the  voluutary.  When  the 
activity  is  called  forth  by  an  exterua!  stimulus,  sucIi  as  the  slamming  of  a 
door  or  a  tiaah  of  lightning,  it  ia  termed  reflex  or  involuntary ;  but  when 
the  activity  is  comrnenced  by  the  niind  itself  it  is  called  voluutary.  In 
the  latter  čase  we  are  conscious  of  an  eHbrt,  and  more  severe  drafts  are 
made  upon  the  brain  than  in  in%'oluntary  attention.  If  we  are  listening 
for  an  approaching  footstep,  the  voluutary  attention  so  centred  makea  the 
brain  ctills  in  the  a\iditory  ceutres  inore  sensitive  to  sound,  and  the  same 
may  be  said  wit]i  reference  to  the  other  uentres.  Thia  preparation  of  the 
mind  to  receivc  a  certain  form  of  experience  is  by  psychulogi9t8  called  pre- 
adjuatment  of  attention. 

Mental  work,  however,  ui3e.s  up  the  energy  in  nerve  cells  and  causes 
fatigue.  There  is  no  doubt  nf  this,  as  it  haa  been  proved  to  be  true  by  the 
experiment8  of  Hodge  and  othera.  Li^ng  houra  in  school  or  in  mental  work 
do  not  fuvonr  the  devehijimont  at  any  rute  of  memory.  Ribot  (5)  &ayB— 
"  Fatigue  in  every  sliape  is  fatal  to  momorv.  The  tmpresaions  received 
iinder  sueh  conditious  are  not  fixed,  and  the  reproduction  of  them  is  very 
laburious  and  often  imposaible.  Now,  fatigue  is  regarded  as  a  state  wherein, 
owing  to  the  over-actiWty  of  an  organ,  the  nutrition  sufters  and  halts. 
When  the  normal  conditious  are  restored  memory  comes  back  again."  It 
is  therefore  neces8ary  that  subjects  should  be  fretiuently  cliiinged,  for  in  the 
same  \vay  that  change  tjf  position  in  a  limh  wiU  enable  it  to  do  moi*e  work, ' 
80  a  change  of  subject,  which  involves  a  difterent  direction  btdnj^  giveo  to 
the  attention,  enables  additionat  mental  ettbrt  to  be  made.  Not  only,  how- 
ever,  should  the  subjects  be  frequently  chauged,  but  more  play  and  inanual 
work,  and  less  coutinuoua  mental  work,  \vould  probably  give  better  results. 
Mr.  Edvvin  Chadvvick,  \vho  bas  studied  the  subject,  in  of  npiuiou  that 
children  frt^m  seven  to  eight  year8  of  age  sIioiiM  uut  vvork  more  than  from 
2 J  to  3  houra  a  day ;  those  from  eiglit  to  teti  yeara  uld,  from  3  to  3i  houra; 
from  ten  to  tvvelve  about  4  houra;  froui  t\velve  to  tifteco  lietvveon  5  and  6 
houra;  and  from  hfteen  to  eighteen  ne\'er  more  than  8  hours,  aufficient 
time  beiiig  given  for  recreatiou  out  of  these  times.  In  elcmentary  sohools 
he  8ays  that  children  who  only  attend  a«  Imlf-timers  progress  quite  as  much 
as  those  who  attend  fuU  time. 

Afl  regarda  motor  truining,  it  must  be  remembered  that  the  produuts  of 
aeusations  atlect  motor  ceutres,  and  action  ia  the  result,  Wheu  aonsation 
is  excited  movement  ensues ;  thia  fact  ulone  shovrs  that  8ensory  training  is 
the  cause  of  motor  development.  If  motor  reactioua  do  not  tbllow  senaa- 
tions  primarily  or  in  the  form  of  memory  imagcs,  we  know  we  have  to  deal  1 
\vith  an  unperfectlv  developed  brain.  A  man  seeing  a  lamp-post,  for 
exampl«,  aini  avnidiug  it,  is  an  instance  of  a  sensatiou  taking  a  motor 
action  and  inHuencing  the  umscles.  Thia  may  be  called  a  primarj  motor 
reaction,  but  reactions  also  occur  \vhen  excited  by  memory  images,  as  when, 
for  instance,  we  imagine  a  very  higb  mountain,  movements  in  the  muaclea 
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"oontrolling  the  eves  will  oocur.  Kulpe  (6)  sajs — "  Movemente  are  everr- 
where  important.  It  is  perhapa  not  too  much  to  eav  that  a  voluntary 
recoUection  nerer  takes  plače  without  their  assistance.  WbeD  we  thmk  of 
intenae  cold  our  body  is  thrown  into  tremulous  morement,  as  in  sliivering ; 
wfaea  we  imagine  an  extent  of  space  our  eyes  move  as  they  wxiuUl  in 
BurreTing  it ;  when  we  recall  a  rhythm  we  mark  its  rise  and  fall  with  hand 
or  foot."  Now,  as  motion  is  the  only  thing  whioh  produces  anjihing,  it  is 
very  important  that  we  should  have  motor  ideas.  The  dre^unere  in  life 
who  are  always  going  to  do  something  and  ne  ver  accompUsh  it  gct  by 
d^rees  motor  paralyBi3.  Motor  action  should  Ite  cultivateii  »ntl  Ite 
directed  to  definite  ends.  As  boys  and  girls  grovf  older  ideal  su>;gestions 
have  more  force.  so  that,  as  Wundt  (7)  8ay8,  "  the  memory  image  of  a 
movement  is  apt  at  onoe  to  arouse  tlie  movement  itself."  A  studv  of 
motor  reuctions  and  their  resulting  habituations  is  evidence  that  education 
should  chietiy  consist  in  doing.  To  teli  a  child  hov?  to  do  a  thing  is  of 
little  use ;  the  pupil  must  himself  perform  the  necessary  actions,  for  that  is 
the  only  way  to  get  the  desired  result.  It  should  be  rememberod  by 
teaehers  and  parents,  as  well  as  medical  men,  that  childreu  cau  contrul  the 
maaclea  of  the  limbs  sometime  iiefore  those  of  the  lingers,  and  it  is  of  no 
use  to  expect  a  cluld  to  be  able  to  write  or  draw  until  he  can  control  the 
musclcs  which  put  the  fingers  into  action.  Motor  tracts  r©quire  as  careful 
training  as  sensotj  tracts,  and  they  should  l>e  developed  as  early  as 
posaible,  while  they  are  stili  in  tv  plastic  condition.  Drill  is  esi>ecially 
important  in  developing  the  muscles,  and  manual  training  in  enabling 
the  child  to  control  the  fine  movements  of  the  fingers.  Modifiuations 
take  plače  tn  the  motor  area  of  the  brain.  and  eorrelated  muacular  reaotion 
ensuea 

As  regards  the  fibres  of  assooiation,  we  have  already  mentioned  that 
their  development  is  of  the  utmost  iinportance.  Without  them  perception, 
memory,  and  thought  could  not  exist.  We  canuot  form  a  complete  image 
of  an  orange.  for  example,  until  we  have  tasted  it,  smelt  it,  seen  it,  and 
touched  it  The  diflferent  stimuli  whioh  pass  into  the  gustatory,  >nsual.  etc. 
oentres  of  the  brain  must  be  connected  together  by  means  of  the  association 
Bbres  in  order  to  make  our  knovvledge  of  an  object  as  complete  as  poasible. 
If  our  sensations  were  incapable  of  being  connected  memorj  would  be 
impoesible,  for  in  developing  this  faculty  it  is  necea8ary  to  proceed  by 
aaaociation  from  one  idea  to  another.  So  with  reference  to  thought,  it  ia 
necesaaij  to  have  ali  our  knowledge  associated,  so  that  clear  ideas  may 
result.  In  mind-blindness  the  patient  sees,  but  oannot  inter])ret  the 
impreaaions,  and  the  memorj  of  visual  imagee  is  lost.  This  eflect  has  been 
produoed  in  dogs  by  extirpation  of  the  occipital  lobe,  and  by  destruction  of 
the  first  temporal  convolution  in  the  same  animals  mind-deafness  is  pro- 
duced.  In  this  last  atlection,  although  the  auditory  apparatus  is 
unimpaired,  the  power  of  recognising  words  and  terms  is  lost.  It  is 
inferred,  therefore,  that  in  man  mind-blindncss  and  mind-deofnees  are  due  to 
diaeues  of  the  occipital  and  first  temporal  convolutiona  This  then  proves 
bow  necesaaiT  it  ia  that  aH  our  senses  should  be  in  good  order,  so  that  the 
aaaociation  of  ideas  shall  be  clear  and  weU  defined.  Theae  senses  must  be 
woll  associated  too,  or  we  could  never  recall  the  various  sense  aspects  of 
anything.  Vulpius,  who  made  a  careful  study  of  the  tangential  fibres,  the 
fibres  01  association  in  the  brain,  found  that  they  increased  considorably 
between  the  ages  of  si^tcen  months  and  thirty-three  year8  of  age,  and 
during  tliis  period  the  brain  becomes  increased  in  size  and  weight.  It  is 
therefore  clear  that  everj  effort  must  be  made  to  develop  these  fibres,  for 
VOL.  viii  8 


114 


MIND.  EDUCATION  OF  THE 


when  new  brain  celiš  become  aasociated  a  plijsical  foundation  is  originated 
aud  a  Dew  idea  is  brought  into  existence. 

While  pursuing  tbe  intellectual  education  of  the  child  it  is  imporbunt 
that  tlie  moral  trainiug  should  not  be  neglected.  To  a  great  extent  thia  is 
in  tlic  hands  of  the  parents ;  and  when  thechildren  are  stili  yoiing,  trathful- 
ness,  honoiir,  and  uprightness  bliould  bu  strictly  inuiilcated.  Character  ia 
then  formtjd,  and  if  it  is  not  done  then  it  will  be  difiicult  aftenearda. 
Many  parents  leave  their  cbddren  too  much  in  the  hands  of  their  nursea 
and  Bervants,  and  if  the  moral  character  of  theae  ia  dehcient,  the  child  is 
bound  to  aulVer.  He  begins  bj  doing  wrong,  and  if  not  checked  the  evil 
develops,  and  when  he  goes  to  school  grosser  faulta  appear,  and  finallj  eome 
glaring  vice  takes  plače  and  expuIaion  is  the  result.  The  older  a  boj  is, 
and  in  like  manner  vvith  the  girl,  tlie  less  chance  ho  has,  if  his  moral 
training  has  been  neglected,  of  learning  self-control  and  self-respect,  aud 
the  result  may  be  a  dLshonourable  existence.  Trne  happiness  depends  uptm 
a  well-ordered  life,  and  only  tbose  whose  moral  training  haa  been  8trict!y 
attended  to  can  expect  the  approbation  of  their  felIow-men. 

Having  treated  of  the  \Yay  in  which  the  education  of  the  mind  should 
be  conducted,  it  only  remiiins  to  show  by  what  means  certain  claases  of 
children  should  be  instruuted  and  treated. 

IVealc-viindtd  children,  eapecially,  require  that  their  aenses  should  be 
educated,  and  that  aH  teaching  should  be  on  the  concrete  8yatem,  as  they 
are  not  capable,  at  least  at  first,  of  comprehending  abatract  ideas.  It  is 
unnecessarv  to  8ay  more  of  this  class  of  eliildren,  as  they  have  already  been 
described  under  the  heading  of  "  M  en  tal  Deficiency."  In  many  caaes 
mental  dulness  is  due  to  the  presenoe  of  adenoids,  and  if  the  child  is 
noticed  to  sleep  with  his  mouth  open,  theae  growtha  should  be  looked  for, 
and  if  tbund  they  should  be  removed. 

As  regarda  nervous  children,  great  čare  in  their  education  is  neceasarj. 
Such  children  sleep  badly,  grind  their  teeth,  talk  in  their  sleep,  have  night- 
terrors,  are  too  tali  for  their  age,  and  grow  thin,  though  they  have  no 
actual  disease.  In  the  Eeport  on  the  Soientific  Study  of  the  Mental  and 
Phy9ical  Comiitions  of  Childhood  no  less  than  3522,  or  3-5  per  ceut  of  the 
100.000  children  seeu  were  noted  to  be  of  Iuw  nutrition.  These  nervous 
children  often  become  irritable  and  passionate,  and  suffer  from  headache. 
If  they  are  not  properly  taught,  or  if  they  have  to  undergo  too  much  atudy; 
they  ea8ily  become  fatigued,  exhau3ted,  aud  suHer  from  irritability.  If  they 
stand  upright  Mrith  their  hands  stretched  out  on  a  level  with  the  shoulder, 
the  palma  do\vnwarda  and  the  fingers  stretched  out,  they  exhibit  v^hat 
Dr.  Warner  caUs  "  the  nervous  hand,*' — that  is,  the  ^rist  is  8lightly  9exed, 
the  knuckles  are  moderately  extended  back  beyond  the  etraight  line,  the 
fiuger-joints  being  8lightly  bent,  The  thuuib  is  estended  backvvards  aud 
aometimes  drawn  away  from  the  fingers.  In  addition  to  this,  the  hngers 
8lightly  twiuh,  and  there  is  lordoais.  It  is  essential  that  the  sigus  of 
fatigue  should  be  knovvn,  because,  if  they  are  not  recogniaed  and  attended 
to,  fatigue  passea  on  into  exhau8tion.  Fatigue  is  accompanied  by  loss  of 
force,  both  mental  aud  phyHical,  and  action  is  less  e»i8ily  excited  through 
the  senaes.  Irregular  movements  may  occur ;  the  fingers  maj  tvvitch  when 
the  boy  holds  tho  pen.  and  he  is  not  onlj  inclined  to  Hdget,  but  ia  initable 
and  peevish.  Losa  of  force  is  shown  by  fulness  under  the  ejes  and  some- 
times  corrugation  of  the  eyebrow8.  If  the  hauds  are  held  out  in  front  of 
the  body,  as  mentioned  above,  the  thumb  will  be  noticed  to  be  drooped. 
A  fatigued  child  is  8low  in  his  movements  and  in  his  mental  action.  The 
cure   for   fatigue   is  change  of  occupation,     If  the  above  aigns  are  not 
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noticed  or  attended  to,  fatigue  possea  on  into  exbau8tioa.  Id  this  condition 
the  facial  muscles  are  wantiag  in  tone ;  tbere  is  not  only  fulness  under  the 
eye8,  but  a  lengthening  of  the  face  owing  to  the  muaclea  becouiing  relaxed. 
The  ordinarj  stimuli  do  not  bring  Ibrth  the  ordinary  espreasions,  and 
sighing  and  yawning  commonlj  oocur.  The  tone  of  the  voice  is  ditferent 
from  the  normal,  and  speech  is  8low  in  character.  Instead  of  co-ordination 
on  the  mental  and  motor  functions,  there  is  inco-ordination  and  disorderlj 
brain  action,  and  if  work  is  stili  persisted  in  chorea  or  epilepsj  will  be  thu 
result.  When  exbau8tion  occura  work  must  be  intemipted,  and  abund- 
ance  of  fresh  air,  sunlight,  and  rest  from  work  must  lie  prescribed. 
Occasionallj  there  is  a  breakdovm  at  the  tirne  of  the  second  dentition. 
When  thia  liappens  there  must  be  relief  from  study,  substitution  of  amuae- 
ment  for  books,  esercise  in  the  open  air,  and  removal  from  town  to 
country. 

Ifi/sUric(tl  children,  e8pecially  girLs,  must  never  be  overvrorked.  In 
inany  casee  there  is  a  hereditary  predisposition  to  this  affection,  and  then  the 
power  of  the  will  being  weakened,  the  emotions  are  unduly  strengthened, 
and  irritability  of  the  nervoua  8y8tem  ia  the  result.  In  fact,  thoee 
children  who  are  predisposed  to  this  affection  are  &iequently  peevish  and 
irritable  *■ ;  but  convulaive  attacks  do  not  appear  until  puberty  occurs.  In 
many  of  these  caaea  the  special  senses  are  unn.iturally  acute,  vrhUe  in  others. 
especially  after  severe  seizures,  the  senses  of  smeli,  taste,  and  sound  are  loet. 
and  the  field  of  vision  is  restricted  In  the  first  class  of  cases  sensorial 
training  should  be  in  abeyance ;  but  in  the  secoud  clasa  every  means  of 
arousing  theae  senses,  auch  as  have  been  previou8ly  described,  should  be 
esercised.  Children  of  this  kind  should  be  trained  to  be  unselfish,  but  as 
this  cannot  be  done  at  home  as  the  mother  is  herself  often  irritable  and 
capriciouB,  at  one  time  harsh,  at  another  indulgent.  while  the  father  has  no 
tirne  to  look  after  hia  children,  removal  from  home  is  nece83ary,  and  the 
child  should  be  jtlaced  under  the  čare  of  a  governesa  or  nurse  who  is  known 
to  btj  firm  and  judicious.  Self-control  is  difficult  to  teach,  and  can  only  be 
accomplished  by  the  eiercise  of  thia  faculty  by  the  instructor.  The  educa- 
tion  of  the  child  must  not  be  interrupted,  but  should  be  well  directed.  and 
amuaement  should  be  practised  in  moderation.  If  children  of  this  class 
are  OTerworked  chorea  ^viil  be  the  result.  We  have  had  many  girls 
Buffering  from  chorea  under  our  čare  who  at  the  same  tirne  were*hy8tericaL 

Epiltptic.  children,  if  of  normal  intellect  and  the  epileptic  attacks  are 
uot  severe,  should  be  educated  in  ordinary  schools ;  but  čare  must  be  taken 
not  to  ovenvork  them.  The  signa  of  an  approaching  tit  are  irritability, 
twitching  of  the  muscles,  mental  dulneas,  and  a  complaint  of  headache ;  if 
these  are  noticed  the  leasons  should  be  reduced.  The  slight  form  of  epilepsy 
{petit  Tnal)  may  cause  the  child  to  be  inattentive  to  hia  leesons,  so  that 
whon  there  is  a  likelihood  that  he  suffers  from  this  complaint  punishment 
must  ou  no  account  be  inllicted.  Children  suffering  from  severe  epilep8y, 
Uid  who  retuin  their  normal  intellect,  require  to  be  educated  in  epileptic 
homes  in  the  country.  Dr.  Alcxander,  who  has  had  considerable  eiperience 
in  their  treatment,  8ay8  (8)  "  that  at  home  the  usual  parental  discipline 
that  moulds  the  ci^alised  child  is  wanting  or  fitful  in  its  exerciRe.  and  the 
ppiloptic  tends  to  becorae  a  young  »ivage,  with  ali  the  dulighta  of  a  saviige 
in  cruclty  and  oppresaion."  The  ElemeDtary  Education  (Defective  and 
Epileptic  Children)  Act,  1899,  allows  sohool  authorities  to  estabUsh  scbooLs, 
C4irtified  by  the  Education  Department,  for  epileptic  children,  and  to  con- 
tribute  towards  the  maintenanoe  of  certi6ed  schools ;  but  the  schools  should 
'  8m  ftlM  "  Hjr*U!rU  in  Children,"  vol.  t. 
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be  in  the  country.  The  schools  have  to  provide  for  the  board,  lodging,  and 
medical  tireatmeiit  of  the  children  as  well  as  their  educatiou.  Two  homea 
for  epileptic  children,  one  for  boja  and  one  for  girls,  have  been  built  at  the 
Chalfont  Colonj  for  epileptics,  but  the  Act  above  mentioued  haa  an  unvdse 
provision,  allowiug  only  tifteen  epileptic  children  to  be  accommodatod  in 
one  building,  or  8ixty  in  four  such  buiklings,  and  as  provision  vvas  made  for 
twenty-four  in  each  of  the  Chalfont  Homes,  they  cannot  at  present  be  used 
Ibr  the  piirpose  for  which  thej  wcro  built.  As  regarda  their  education,  a 
"  Minute  of  the  Committee  of  Couucil  on  Education,"  dated  Februarj  26, 
1900,  has  been  issued,  and  makes  arrangements  for  instructiou  in  reading, 
vrriting,  and  arithmetic,  ainging  and  recitation,  object  leasons,  drawing, 
needlework  for  giris.  phyaical  exercise8,  and  mauual  training.  Thia  is  a 
good  arrangement,  as  phjsical  aa  wel]  as  mental  inatruction  bas  been 
provided,  and  in  the  caae  of  the  younger  children,  the  usual  kindergarten 
training,  "  learning  by  doing "  has  to  be  taught.  Older  bojs  are  to  be 
instrueted  in  various  trades  and  gardening  and  fann  work,  and  older  girls 
in  cookery,  liiuudry  work,  practica-l  housevviferj,  besidea  the  ueedle-work 
alreadj  nieutioned.  For  boja  and  girls  in  the  higher  claases  of  lite,  special 
provision  ahould  be  made  (aee  alao  "  Epilepsj "  and  "  Epileptic  ColonieB,"^ 
voL  iii). 

Children  moraIly  imheciU  are  a  very  diflficult  ciaas  with  which  to  deal. 
Intellectuallj  they  are  aharp  and  clever ;  but  their  moral  character  has 
never  been  developed,  and  lhey  thieve,  teli  lies,  are  full  of  cunuiug,  and 
aometimes  are  criminal  in  their  tendenciea.  They  promise  to  bebave  l>etter 
if  they  are  renionstratcd  with,  but  these  promises  are  like  pie-crust  eaailj 
broken,  and  a  sliglit  tiause  protlucea  anotlier  outbreak.  Uauallj  these  caaes 
posaeaa  good  nianual  akill,  but  unfortunately  uae  it  for  bad  purpoaes.  Dr. 
Jules  Morel,  who  has  given  a  good  deal  of  attention  to  theae  casea,  ia  of 
opinion  that  thcy  ahould  be  confined  in  buildinga  speciallj  aet  apart  for 
them,  ao  that  they  raonot  infect  other  children  with  their  evil  tendenciea, 
There  is  no  doubt  that  thia  ia  a  good  plnu,  for  if  they  are  not  kept 
under  control,  they  will  end  their  lives  in  prison,  which  is  certainly 
not  the  plače  for  theiu.  lu  theae  inatitutions  thej  should  be  made  to( 
\vork  at  aonie  trade  in  order  to  keep  them  aa  much  as  poasible  out  of 
mischief. 

Children  suffering  /rom  moral  pervcrsion,  of  not  such  severe  character 
as  the  claaa  juat  prescribed,  ahould  be  aent  to  a  apecial  achool.  Theae 
children  are  often  thievea  and  liara,  but  they  can  be  reclaimed  if  properly 
treated.  Thej  re<juire  careful  managemcnt  and  individual  character 
training.  For  auch  boy8  T  can  recomniend  t!ie  C]aye8more  School,  Enfield, 
Middlesex.  In  thia  achool  the  headmaater  aay8,  "  the  higheat  atreas  is 
placed  upon  the  peraonal  insight  and  atudj  of  each  boy,  with  a  view  to 
individual  character,  formation  and  strengthening,  or,  in  other  worda, 
'  character  '  and  hence  '  power '  ia  conaidered  firat  and  knowledge  '  aecond.' 
Thia  school  containa  ciaaaical  and  modem  sides,  and  the  instruction  is  ol 
the  public-achool  character,  except  that  in  thia  achool  everj  boy  ia  properly' 
tauglit ;  wherea8  in  aome  of  the  puhlic  achools  the  clever  boy8  are  pushed  on, 
while  the  duUer  onea  have  iu  great  meaaure  to  shift  for  themselvea.  Great 
attention  is  paid  in  the  Claye8more  school  to  manual  work.  which  helps  to^ 
atimulate  the  power8  of  resource  and  aelf-reliance. 

ScTofulmis  children  and  children  of  eoTtsumpHve  parents  must  on  no 
account  be  pushed  on  with  their  school  work.  On  the  contrary,  they 
should  be  kept  back;  if  this  courae  is  not  puraued  the  reault  will  be 
meningitis.     They  require  plentj  of  exerci8e  in  the  open  air,  sunlight, 
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nourishing  food,  a  large  amount  of  aleep,  and  the  admiaistratioa  of 
cod-liver  oil  and  lualtine. 

If  healthj  action  of  the  brain  is  encouniged,  there  vviM  be  lesa  liabilitj 
to  nervousnesg,  headache,  and  epilepsj.  P"or  this  i»urpo9e  it  ia  necessarjr 
that  there  ahould  be  plentj  of  fresh  air  Lu  the  suboolrooiu.  It  haa  been 
observed  that  where  schoolrooma  are  inautticiently  ventilated  the  pupils 
soon  become  fatigued  aud  restleas.  The  diet  sliould  conaist  not  only  of 
meat  and  vegetahles,  but  of  a  g<Jod  supplj  of  sugar  and  sturch,  as  theae 
Bubfltaaces  are  neceasarj-  for  the  formatioa  of  heat  iu  the  bmiy.  As  bojs 
and  girls  are  both  growing  beings,  p!enty  of  sleep  is  essentiul.  Bojs  who  do 
not  have  sufficient  sleep  suffer  froui  lo\vered  vitalitj ;  and  girlš  not  only 
suffer  from  want  of  vigour,  but  the  eatablishaient  of  the  uew  functions  at 
puberty  is  interfered  with.  Dr.  Dukes  8ay8  the  amount  of  sleep  required 
by  boy8  under  teu  year8  of  age  ia  eleven  hours ;  for  l>oy8  under  thirteeu 
year8  of  age,  ten  and  a  half  houra;  and  for  boy8  above  thirteen,  eight 
and  a  half  or  nine  hours;  and  the  same  remarks  apply  to  girls.  The 
number  of  hoors  per  day  at  which  cbildren  of  difterent  ages  should  wnrk 
has  already  been  mentione«!.  Finally,  the  school  should  be  situated,  if 
poeaible.  on  gravel  soil ;  on  a  clay  aoil  there  is  likely  to  be  a  hnmid 
atmoaphere,  which  will  be  wholly  uusuitable  for  children  of  rheumatic, 
consumptive,  gouty,  aud  ueuralgic  conatitutioos. 
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Mineral  Waters. — This  name  is  given  to  tbose  natural  matere 
hich  Mrf  used  «atber  internally  or  in  the  form  of  baths  in  the  treatinent  of 
BeuH«',  thfir  actiou  beiug  due  in  souie  cases  to  coutaLned  salta  or  gases,  in 
itlifr«  t(j  their  temi^erature. 

In  dealing  with  the  action  of  mineral  water8  three  factors  have  to  be 
taken  into  account : — 

(1)  The  FkarmucO'dynainic. — In  drinking  curea  by  the  agencv  of  solu- 
tiona  of  salts  or  gtises  certain  operati(jn8  are  accomplished  in  the  system, 

d,  in  addition,  gases  are  ahsorlK3d  from  baths  containing  such  coustituents. 

(2)  7'fie  IIydro-therapeuiic. — Tlie  actual  water  8wallowed  is  of  definite 
therapeutic  value;  and  the  heat  of  the  vvater  bathed  in,  and  the  use  of 
douches,  frictions,  and  varioua  other  hjdropathic  processes,  has  to  be  taken 
into  account. 

(8)  The  CHmtitir.,  Dielrtic,  and  Psychical. — Rest,  change  of  air  and 
scene,  relief  frotu  the  nsual  ocuuptitions,  and  a  carefully-regalated  diet  and 
regimeo  have  no  »niall  iiitluence  in  producing  favourable  reaulta. 

Mineral  baths  act  in  various  ways : — 

(a)  By  therinal  effects. 

(6)  By  pressure  and  mechanical  effects. 

(e^  By  salts  and  gases  contaiued  in  the  waterB. 

The  hydro-tlierft|>eiitic  effects  and  raethods  are  fuUy  described  in  the 

lolee  on  "  IIydropaihy  "  and  "  Bftlueuliigy." 

The  general   action   of  haths  is  also  dealt   with   in    the   article  on 
;eology." 
is  propoeed  bere  to  vrrite  more  eBpecially  of  the  specilic  actions  of 

Milts  and  gases  cont«iined  in  the  various  natural  vvaters,  to  give  a  classifieil 
litt  of  the  ohief  water8,  and  als4j  some  guidance  as  to  seleutiou  in  disease. 
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It  is  now  generallj  adniitted  that  the  skin  will  not  absorb  water  nor 
contamed  salte;  thereforo  the  various  aaHne  conatifcnents  of  the  mineral 
water8  can  on]y  act  when  used  in  baths  by  influeiicing  the  nerves  or  blood- 
veasels  of  the  skin. 

Gases,  on  the  otlier  hand,  are  readilj  absorbed  and  taken  up  by  tlie  skin, 
and  80  play  an  imix)rtant  part  in  the  therapteutic  action  of  mineral  batha. 

Clasaification  is  dilficult,  and  to  ali  the  varioue  8y8tems  advocated  there 
is  some  objection.  On  the  wholej  however,  the  chemical  classifiication  seenis 
the  most  direct  and  siniple,  the  dittioultj,  however,  being  that  some  of  the 
water8  might  be  placed  in  two  or  tbree  of  the  claases  on  account  of  their 
severa!  constituents : — 

I.  Simple  thennal  water8  (often  called  indifterent  thermal  waterB): 

(a)  Containing  nitrogen. 
II.  Muriated  saline  water8 : 

(rt)  With  carbonic  acid  gas. 

(b)  Without  carbonic  acid  gas. 

(c)  "With  hromine  and  iodine, 

III.  Alkaline  water8 : 

(a)  Simple  alkaline. 

(b)  Muriated  alkaline. 

IV.  Siilphated  saline  water8 : 
(o)  Simple  anlphated  (bitter  water8). 
(b)  Alkaline  aulphated, 

V,  Ciialyl>eate  vvaters. 
VI.  Sulphur  water8 : 

(a)  Simple  sulphur. 

(b)  Muriated  sulphur. 
VII.  Calcareous  and  earthy  water8. 

I.  Simple  Thermal  Waicrs. — These  water8  are  characterised  by  their 
elevated  temperature,  ranging  frmu  SO"  to  150'  F.,by  the  srnaU  quantity  of 
uontained  salts,  and  by  their  softneaa  and  transparencj. 

Action. — Has  heen  thought  to  he  due  Bimply  to  the  effects  of  warm  or 
hot  water  taken  iuternally  or  in  the  form  of  baths,  mainly  as  folknvs; — 

Drinldng. — The  Btomach  wH8hed  out;  tissue  changes  augmented  and 
effete  matters  rernoved ;  secretion  of  bde,  urine,  etc.,  increased. 

Bathing. — Softening  of  akin,  acceleratiou  of  its  circulation,  calming  of 
nervous  and  circulatory  8y8tems,  absorption  of  exudation8. 

(a)  Nitrogen -charged  Thermal  IVaters. — Many  of  the  simple  thennal 
vraters  contain  nitrogen  gaa  in  large  c|uantity,  and  rt  has  been  noted  that 
such  water8  have  a  nntable  intlueace  on  gout  and  rfuuunatism — Buxton, 
Wildbad,  and  Gastein  in  particulor. 

Armstrong  of  Buxtou  htts  recently  puldished  the  results  of  over  10,000 
observations.     Hia  conclusions  are  as  follow8 : — 

(1)  That  the  qiiantity  of  urine  paased  and  the  escretion  of  uric  acid 
and  urea  are  Iargely  increased  both  by  drinking  and  by  bathing  in  the 
nitrogen  water. 

(2)  That  it  is  more  efficacious  when  bfithed  in  than  when  taken 
internally  as  regards  uric  acid  excrctinu. 

(3)  That  with  drinking,  the  diureais  is  greater  than  when  used  as  a  bath. 

(4)  That  any  deviation  froui  the  normal  temperature  either  by  heating 
or  ct«>ling  interferes  with  its  efficacy. 

(5)  That  \vhile  alteration  of  temperature  would  not  be  likely  to  diminjsh 
the  therapeutic  projjerties  of  the  salts,  they  would,  on  the  other  hand, 
greatly  interfere  with  the  contained  gas. 


The  result  of  this  investigation  may  Bupply  aD  explanation  of  the  inarked 
gpeoific  action  of  some  of  the  ao-called  siiuple  therraal  water8.  Kionka 
increased  the  excretion  of  uric  acid  in  birda  40  to  50  per  cent  by  giving 
small  doses  of  po\vdered  egg-shells  (calcium  bicarbonate),  and  Van  Noorden 
ha8  i^iven  this  remedj  \vith  sucuesa  in  cbronic  gout.  As  many  of  the 
indiflerent  thennal  vvaters  contain  lime  salts,  Kionka'8  results  may  have 
801116  betvring  upon  their  value  as  a  drinking  cure.  Certainlj  the  very 
definite  thempeuLic  effeclH  of  such  water8  as  those  of  Bath,  Buxtoii,  Wild- 
bud,  Gastein,  Sclilangeubad,  Ragatz,  and  other  aiinilar  spas,  in  gout  and 
rheumatism  cannot  be  put  down  to  the  effects  of  simple  hot  water  alone. 

Indications. — Crout,  rbeiuuatism,  rheumatoid  arthritis,  sciatica,  luinbago, 
diaeases  of  nervous  8y8tem  (early  stages),  neuritis,  neuralgia,  neurasthenia, 
after  ettects  of  injuries  to  and  thickening  of  joints,  intestinal  troubles,  gastrio 
and  uterine  aflectiona,  pelviu  exudations. 

Ckif/Thernial  JFaUra 


N»in«. 

Couiitry. 

Elovatlon, 

TemperBtm«  o( 
Spdiigi. 

B«th 

Engl&nd 

100 

104'  to  120* 

Buiton 

Englanrl 

lOOO 

82» 

\ViKll>»<l 

Geni)«ny 

1410 

V>r  tr>  104° 

SchUtigvubad 

Gerni«ny 

»00 

82°  to  »0° 

Ba(lotiweilcr 

German  y 

1400 

70» 

O&ateiD 

Anstria 

J310 

78°  to  lar 

TepliU 

Austri* 

7ao 

83°  to  114° 

Plombi^res 

FrauL-e 

1300 

77'  to  166* 

B«gn^rea  de  Bigoire 

France 

1750 

72"=  to  120* 

lUgaU 

Smtzerland 

1700 

98° 

LtMshe-les-Bains 

8«atz«rUnd 

4600 

102°  to  122* 

Bormio 

lUiy 

4300 

90"  to  104* 

II.  Murinied  Saline  JVaters. — Cominon  salt  is  the  inaiu  ingredieut  iu 
iheae  veatera.  Taken  internally  it  etimulates  the  secreting  power  of  the 
stomach  and  intestines,  bastena  tissue  change,  and  iucreases  circulation, 
eapecially  through  the  portal  sy8tein.  Combination  with  carbonic  acid  gaa 
tnuch  increases  its  action  lioth  on  the  stomach  and  intestines. 

The  saline  baths  undoubt6dly  stiiuulate  the  peripberul  nerve-endings 
And  the  capillary'Vea8eh,  and  have  a  distinct  effect  upou  various  interual 
organs,  eapeciallj  the  heart,  t!irough  the  central  nervoua  8y8tem,  which 
action  ia  much  enhancod  by  the  ]trustmce  of  carbonic  acid  gaa. 

Mivriated  Salines  icilh  Bromine  and  lodine. — This  combination,  present 
in  the  water8  of  Woodhall  in  England,  and  Kreuznach  in  Gennany,  is  much 
used  in  uterine  troubles,  filiroids,  and  the  various  pelvic  exudation8.  Butha 
and  vuginal  injections  are  UHcd,  and  the  water  is  aldo  drank. 

Indications. — Chronic  rheumatism,  gout  and  arthritis,  ecrofulous  com- 
plaJntK,  ansernia,  gaatric  and  hepatic  congestion,  uterine  troubles  and  pelvic 
exudation8,  uterine  fibroids.  obesity. 

Nauheim  has  a  special  reputation  in  cases  of  cardiac  disease.  The  forms 
of  heart  affection  in  which  this  treatment  is  indicated  are  cardiac  dilatation, 
mitral  dJaease  with  failing  compensation,  the  aleoholic  and  post-intlucnzal 
he-url.  some  cardiac  neuroses  and  other  functional  afTections,  and  early  caaes 
^of  fatty  heart. 

In  conjunction  with  the  baths  resisted  exercii)ee  are  given. 
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Llangamiuarch  water  containa  barium  in  medicinal  quautitiea,  and  ia 
also  useful  in  cardiac  cases. 

Chiff  Mtcriated  Saline  Water» 


NUM. 

CoBiitry. 

Eleration, 
Feet. 

Tampereture  of 

Spni  Iga. 

Containing  Carbonie  Acid  Gos 

Horaburg 

Gennanj 

600 

CoM 

Kis^iiigoii 

German; 

600 

Cold 

Nauliuiin 

G«rmany 

400 

82°  to  95" 

\Viesboden 

Gemiauy 

380 

100°  to  156° 

Biuleu-BailMi 

Geniiauy 

650 

124°  to  150° 

WithmU  Carbotiit  Aeid  Gos 

Droitwicli 

Eiigland 

200 

Cold 

Nuiitvvich 

Enirlaiid 

150 

Cold 

Bridge  Df  Allan 

Srntlau.l 

40 

Le.itiiiiij<tou 

Eii^lauJ 

200 

Cold 

Ashlv  <io  la  Zouohe 

Eiiglaiiil' 

400 

62"  F. 

ClielU-iihani 

Eiiglanil 

160 

Cold 

LliiDgamzuarch 

Wiilus 

600 

Cold 

Cbstelgnvoii 

Franci' 

1»00 

650"  to  110" 

Ischl 

Aiistria 

1500 

Ischia 

SlMilU 

f 

146° 

Paiiticosa 

5600 

78°  to  88' 

Oontaining  Brommt  tmd  ladine 

Woo(lball 

England 

37 

Cold 

Krenznach 

Gcnnaiiy 

340 

Cold 

Bourboiinc-lua-Bains 

France 

900 

119^  to  180" 

Box 

SvvitKcrland 

1400 

III.  Alkaline  IVaters — 

(a)  Simplc  alkaline. 

(b)  Muriated  alkaline. 
The  main  constitueutg  of  these  water8  are  carbonate  of  soda  and  carbonie 

acid  gas  in  class  (a) — \vith  the  additiou  of  ehloridtj  of  sodium  in  clasa  (h). 
Oxidation  and  tisaue  cbange  are  greatly  iafiueuced ;  the  seeretiou  of  bile 
and  šaliva  is  iucreased ;  and  the  watera  act  as  diuretica,  antacids,  and  general 
solvents. 

Indications.  —  Djspepsia  with  gaetric  acidity,  hepatic  congestion, 
aluggish  portal  circulation,  gall-stones,  diabetes  (hejMitic  form).  Uric  acid 
diatheffls — gout,  chronic  catarrhal  aflections  of  digestive  and  respiratorj 
organs,  obesitj. 

Chief  Simpl«  Alkniine  Waterf 


Name. 

Coimtrj-. 

Elrvation, 
Fwt. 

Tempemta«  ot  aiirtnga. 

Vichv 

France 

786 

Hot  aud  Cold 

Mont  Dore 

France 

3421 

112" 

Val« 

France 

Col<l 

Evian 

France 

1240 

Cold 

T»r*a|i 

Switzerland 

3890 

Keuenahr 

Germnny 

760 

72"  to  101 

Muriaied  Alk( 

Uine  Wattrti 

Ems 

Gennany 

300 

80°  to  120° 

Royat 

France 

1480 

430°  to  96° 

La  Bourboulc 

France 

2780 

140° 
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The  water8  of  Mont  Dore,  La  Bourboule,  and  Neuenahr  contaiii  areenic 
in  malicinal  quKDtitiea. 

IV.  Stdp?tated  IVaters — 

(d)  Simple  aiilphated  (bitter  vratera). 
(h)  Alkaline  sulphated. 
The  former  contain  the  sulphates  of  soda  and  magnesia,  the  latter  the 
1 8ulpLate  aml  carbonate  of  soda  and  chlorido  of  soilium.     The  bitter  water8 
Btimulate  the  mucoua  membrane  of  the  alimeutary  canal ;  their  aetion  ia 
moditied  by  the  addition  of  the  soda  carbonate  and  sod.  chloride. 

■  Indications.  —  Constipation  \vith  portal  congestion,  some  forms  of 
djspepsia,  gastric  catarrh,  gall-stoues,  gout,  hepatic  congestion,  diabetes,  and 
obesi  ty. 

^Cfluf  Bitter  W<iters 
Nunio.  Coudlrjr. 

Fullnn Austria 
Hunyiidi  Janos              .        .     Hungary 
Kubinat         ....     >Spain 
Friedrichsh&ll  tiennany 

V.  ChaJyhfate  IVaters. — Aetion. —  Improve  general  nutri  ti  on,  increase 
oxidiition  and  productictn  of  heat,  and  encoiirage  formations  of  red  blood 
oorpuscles.  The  aetion  of  the  baths  is  due  most  probably  to  the  contained 
oarbonic  acid  gas. 

Indications, — Aneemia,  chloroais,  ne\iralgia,  sterilitj,  general  debility. 


Used  for 
bottling  only. 


AlJkaline  S^dphated  Katera 


Nam«. 

Ocrantr^, 

ElevmUon, 
Feot. 

Teiiipantai«  of 
Sprlngs. 

C»rlsbad 
Marieobad 
Tarup 
Franzanabad ' 

Auatria 
Austria 
8witzerland 
Auatria 

1214 
1912 
4500 
1900 

122Mol70" 
cold 
cold 
cold 

Cfiief  C/iatt/beaU  Sprinfft 

NUBC 

Co«ntry. 

in«vtuoti,  FMt. 

Tunbridge  Wells 

England 

420" 

HaiTOR/iUi     , 

Eiigland 

2U0'to(X)0' 

8li;inkliti 

England 

Klitvsick 

England 

Strfitli|)t"fler 

Sootland 

Trefriw 

\Valea 

8chwalharii 

<ierniany 

9fiO* 

8pa 

liclgiuni 

1000* 

Pyrniont 

<  Jermunj 

St.  .MoriU     . 

.Switzerland 

5800* 

Levico' 

. 

AuHtria 

IGOO* 

VI.  Sulphated  H'aters — 

(a)  Simplo  Bulphur. 

(b)  Moriated  sulphur, 
Thcae  vvaters  rely  for  their  eflects  either  upon  the  Bulphides  of  aodiiim, 

lj»ota«»iiiiii,  and  culcium,  or  upon  the  preseuce  of  sulphuretted  hydrogen,  the 
miuriate<i  group  cotitainiug  sod.  chloride  in  addition. 

Aetion. — Small  as  are  the  quantitie8  of  contained  sulphur,  there  is 

'  FninzetiRba.d  is  ccIebraltMl  ri>r  it*  iiiud-batha. 
'  The  Levico  watcr  contain«  ameuic. 
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iindoul)tedly  a  distinct  action  tipon  the  stomach,  intestines,  and  liver,  which 
is  enhanccd  by  the  addition  of  the  sodium  chloride.  There  is  no  doubt 
that  the  sulphuretted  hydrogen  is  absorbed  by  the  sldn  wheii  baths  are 
taken. 

Indications. — Disorders  of  liver  and  stomach,  skin  diseases,  rheumatifliii, 
gout,  mercurial  and  lead  poisoning,  syphili8  (in  conjunction  with  mercurial 
inunetion  or  injection), 

Chief  Sulphur  VTaters  (Siviple) 


Narae. 

Country. 

E1«r>tioD, 
Fcet 

SpringB, 

Moflkt 

Scotland 

400 

Strathpeffer 

Scotlaiid 

200 

LifldooDvarna 

Iceland 

430 

Askera 

England 

Oilsland 

Eugland 

Boden 

Switzerland 

1280 

118° 

Bagnirea  de  Lncboa 

France 

2000 

Aix-le-BainB 

France 

850 

112°  to  114" 

Chftlles 

France 

880 

Cold 

Hclouau 

Egyrt 

Sfnru 

200 

90°  to  110" 

Harrogate 

England 
AVales 

260  to  600 

Cold 

LlandrindrcKl 

700 

Cold 

Aacliaii 

Oeniiany 

530 

113°  to  133° 

Acqui 

Italy 

450 

102'  to  168° 

Cautereta 

France 

3200 

SS"  to  146° 

Uriage 

France 

1350 

Cold 

Aachan  makes  a  8peciality  of  the  treatment  of  eyphilis — mercurial  in- 
unetion and  injection  being  excellently  given  there. 

VII.  Earthij  and  Caicareous  IVafers. — Carbonate  and  sulphate  of  Ume 
and  carbonate  of  magneeia  are  the  most  important  constituents,  These 
vaters  ofteu  contain  inuch  »irbonic  acid  gas. 

Action. — Calc.  carbonate  bas  a  soothiug  eftwt  upon  the  liniug  of  the 
digeetive  canal^  and  is  a  good  antacid;  the  sulphate  is  8lightly  astringent, 
and  the  action  of  carbonic  acid  bas  been  dealt  with  previouslj.  Tlie  lime 
has  been  8*xid  to  assiat  the  bone-forming  procesa. 

The  reaearches  of  Kionka  and  Von  Noorden,  pre\'ioii8ly  mentioned,  as  to 
the  action  of  calc.  biairbonate  on  the  excret.iou  of  uric  acid,  possiblj  have 
some  bearing  on  the  action  of  these  water8. 

iTidicatioiis. — Digestive  troulik-s  with  tendency  to  acidity,  irritation  of 
the  gastro-intestinal  mncous  membrane,  diarrhcta,  rickets,  chronic  catarrh 
of  bladder,  gravel — kidney  and  bladder  calculi. 

Chief  Cidcartout  Wattrn 


Name. 

Oounlry. 

Elpi-mUuD, 
Feet, 

Ttranrratare  of 
Springa, 

C<jntrexevillB 

Vilt.'l 

Wildungen 

Lip[i4t|iringc 

Lucca 

Hamiuan  K'Irha 

France 

France 

Uerni8ny 

Gerniany 

lul^ 

Algiers 

1160 

1200 

»80 

450 

300 

Cold 

Oold 

Cold 

70" 

70"  to  I26' 

133° 
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Contrexeville,  in  particular,  has  a  conaiderable  reputation  iu  Madder 
troubles  and  in  kidnej  and  bladder  calculi.  The  water  is  drank  in  ex- 
ceedingly  large  doses,  and  gravel  and  calculi  are  fi*equeutly  i»issed  during 
the  courae.  Thia  is  generallj  conaidered  to  be  due  to  the  mechanical  action 
of  the  large  quantitie8  of  tiuid  taken. 

The  mineral  vvaters  of  India,  America,  New  Zealand,  Japan,  Riissia, 
Turkey,  and  Greece  are  raentioned  in  the  article  ou  "  BaIneology." 

IIVIIrror-Writing". — The  term  miiTor-writing,  Ger.  Spitgdachrift 
has  been  applied  to  that  fonn  of  writing  which  is  executed  from  right  to 
left,  with  the  letters  so  airanged  that  when  letiected  in  a  luirror  they 
look  like  ordinary  writing. 

Trne  mirror-wiiting  is  written  with  the  left  haud.  It  has  been  foimd 
that  some  patients  alway8  write  in  the  uiirror  fashion  \vhen  asked  to  write 
with  the  left  hand ;  and  some  caaes  (a£,  for  inHtaiice,  Ihat  i-ecorded  by 
Beraard)  do  not  appear  to  be  aware  of  the  fact  that  tlie  wiiting  is  peculiar. 
Bemard'8  patient  wrote  letters  to  her  friends  iu  mirror  fashion  and  wa8 

tBurprised  she  did  not  receive  answer8  from  theiu. 
I  have  seen  several  cases  who  wrote  m  Ihis  way  and  did  not  appear  to 
think  the  fact  at  ali  imeommon.     Thev  siinplj  took  it  for  grauted  that  this 
waa  the  proper  \vay  to  wnto  with  the  left  hand. 

The  condilion  has  been  looked  upou  by  most  clinical  observers  as  an 
iteresLiiig  and  curioiis  pheuomenon,  Imt  one  having  littlo  or  no  clinical  or 
ical  aigniticance.     It  liad  lx;en  noticed  by  various  observers  to  have 
libited  by  patients  suffering  from  tliseases  of  the  nervous  8y8tem,  as, 
for  instance,  in  hemiplegia  (Poore   and   Elder),  in  hy8teria  (Savage),  in 

»locomotor  atAxy  (BernarJ),  in  idiots  and  imbecilies  (Ireland).  From  an 
investigation  which  I  carried  out  a  fevv  year8  ago  I  fouiul,  Iiowever,  that 
tnirror-writing  in  a  iiu)re  or  less  perfect  forin  vvas  exhibited  by  a  certain 
percentago  of  people  in  perfect  health. 

The  results  of  iny  investigation  I  append  here  in  tabular  form  ; — 

RtttUU  of  Te$t9  o/  IVritiHi/  tviUi  Ihc  Ltfl  Hand 


Over  15  yvut  of  age  . 
Utid«r  1  h  ynani  of  »^e 


ToUl 


451 


337 


Onlin»ry  Writ«ni. 


50      138 
55     290 


1H      428 


lUrror- 
Writan. 


318      110     23 


19 


Peroent««*  of. 


2     108»  ,  14-73  I  3-3» 
2-86  I    2-06  I  8-63 


5-1        6-83  I  36 


[Theae  figares  brought  out  very  remarkable  results.     The  total  nmuber 
?8t*!<l  waa  451  and  tlie  percentJige  of  mirror-vvriters  wa8  5'1.     There  were 
J37  feiuulcs  and  1 14  males.     The  percentage  of  mirror-writera  among  the 
les  waK  563  and  amongst  the  males  35.     Of  the  154  over  tiftecu  yeaT8 
age   10'39  wero  found   to  be  mirror- writerB,  vvhilat  of  the  297  under 
Ifteen  ymns  of  age  only  235  were  mirror- writer8.      Of  tho  95  feiimles 
lover  fifteen  year8  of  age  14-73  were  mirror-vvriters,  vhilst  of  242  under 
"fteen  year8  of  age  onIy  20G  vvrote  in  the  mirror  fashion.     Of  59  males 
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over  fifteen  yearB  of  age  3-39  \vere  mirroi-wiiters,  whilst  of  55  iinder 
fiftcen  year8  of  age  .'V63  \viote  in  the  miiTor-fashion. 

These  figures  iiudoul)te(lly  showecl  that  iinrror-\VTiting  with  the  left 
hand  ia  not  sucli  a  rare  conditioii  as  had  been  supp()S€'d.  I  Itelieve,  however, 
that  it  is  exhibited  hy  even  a  greater  proportion  of  patients  sutfering  from 
some  forms  of  cerebral  disease  than  theee  figurea  relating  to  the  healthy 
siiljject  bring  out. 

1  have  seen  it  tVefiueutly  in  hemiplegia,  and  Ireland  records  some 
interesting  caaea  in  imlu^ciles  and  children  of  \veak  minds.  One  wa8  a 
paralytic  iiubecile  girl  Vietvveun  eleven  aiul  twelve  years  of  age ;  another,  an 
irabeeile  girl  of  fourteeu  :  aiiother,  a  cougenital  imbecile  of  t\vclve ;  and 
another,  a  boy  of  thirteeu  of  moderate  intelligenee.  These  ali  vvrote  with 
theii-  left  Lands  and  in  the  mirror  fashion.  Two  left-handed  idiot  boyB 
foritied  pot-hooks  from  right  to  left. 

Ireland  also  cites  a  čase  of  Bmhivald,  \vhere  t!io  patient^  a  man  of  forty- 
five  years  of  age,  sulTering  from  hemiplegia  and  aphasia  leanied  to  write 
with  his  left  hand  in  the  mirror-faahion.  Thia  patient,  althmtgh  showu 
how  his  vvriting  was  reversed,  could  not  be  induced  to  \vrite  in  the  proper 
way.  Even  after  many  attempts  to  copy  he  alwayB  i-everted  to  tlie  mirror 
melhod  of  writing.  Some  of  my  cases  of  hemiplegia  preBi8tently  wi'ote  in 
the  mirror-fashiou,  even  after  havLug  the  fact  of  its  being  reversed  poLnted 
out  to  them,  and  they  did  so  iti  a  ready  and  Huent  manner. 

MUls  records  "  that  the  left-handed  ahovv  a  phy8iologieJil  tendency  to 
mirror-wriLing."  Of  a  claas  of  6ixty  boys  and  girla  who  tried  to  vvrite  their 
nanies  \vith  their  left  hands,  two  boys  and  tluee  girls  vvrofce  in  mirror- 
writing,  and  aH  of  these  were  foiuid  to  be  left-handed.  Out  of  another  set 
of  134  children  six  were  left-handed,  and  three  of  these  were  mirror- writer8. 
One  of  Leoiiardo  du  Viiici  3  maniiscripts  is  an  example  of  minor-writing, 
and  it  has  been  supposed  that  this  singiilar  9tyle  waa  adopted  to  preserve 
the  \vork  from  superticial  readers.  Kut  anotlier  reasnn  is  suggeated:  a 
priest  who  visited  Leonardo  during  tlie  last  year8  of  lus  life  has  recorded 
the  fact  tliat  he  had  paraly8is  of  the  right  haud,  and  as  he  was  unable  to 
use  tus  right  haud  it  may  l^e  that  he  leanied  to  vvrite  with  hLs  left  and 
became  a  mirror-wriLer. 

IIow  can  mirror-vvriting  be  accoimted  for  ?  Although  statistica  on  the 
subject  have  not  heen  collected,  I  believe  it  is  much  more  eonimon  in  certain 
cerebral  diBeases  than  is  supposed.  During  the  past  few  years  I  have  been 
in  the  habit  of  testing  tlie  cases  of  paraly8is  under  my  čare,  aud  I  have 
been  much  struck  with  the  fret|uency  with  which  I  found  the  tendencj  to 
write  in  the  mirror- fashion.  Whilst  I  have  found  mirror- writing  exhibited 
by  patients  sufteiing  from  hemiplegia  due  to  lesion  in  the  intemal  capside, 
I  have  not  come  across  a  single  čase  of  mirror-writing  in  a  patient  with 
hemiplegia  due  to  a  lesion  in  the  cortex  involving  the  motor  ccntres  for  the 
hand.  ludeed,  my  experience  has  so  far  eonfinned  the  theoretical  con- 
clusion  I  arrived  at  a  few  year8  ago,  viz.  that  where  a  patient  is  paralysed 
on  the  right  side,  and  showB  min-or-writing  when  he  attempts  to  write  with 
the  left  hand,  one  is  justified  in  couchiding  that  the  lesion  produeiug  the 
hemiplegia  is  not  in  the  cortex,  but  in  the  pyramidal  fibres  below  the  level 
of  the  cortex,  as  in  the  intemal  capaule.  This  may,  therefore,  bo  a  diagnostic 
8ymptom  of  no  small  iraportance.  The  abscence  of  mirror- writing,  liovvever, 
ia  of  no  importaiice  from  a  diagnostic  point  of  view,  although  its  presenoe, 
I  believe,  is  so  important. 

The  theorj'  on  which  this  conclusion  is  bascd  I  discussed  a  few  year8 
ago  iu  my  vvork  on  aphasia ;  but  I  may  summarise  it  8hortly  here.    The 
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"Sovements  which  produce  miiror-writing  with  the  left  hand  I  believe  to 
be  piimaril}'  guided  froiu  the  left  cerebral  coitex,  and  only  secondarily  from 
the  right  cerebral  coitex.  The  motor  impiilses  far  mir^o^-^vTiting  start  in 
the  cells  in  the  left  cerebral  cortex,  which  are  iisuallv  used  for  the  guiding 
of  the  movementfi  of  the  right  hand.  These  cells  are  pi-obably  connected 
with  corresponding  cells  iu  the  right  cerebral  cortex,  whic'h  cells  giiide  c»r 
co-oi-dinate  the  movements  of  the  left  hand.  If  \ve  take  it  that  t!ie  cells 
in  the  right  cortex  cau  and  do  act  along  with  the  correspoudiug  cells 
in  the  left  cortex,  then  the  writiiig  w]uch  vvoidd  be  produced  by  the  right 
cortex  vrould  not  Ikj  like  ordinary  writing,  but  like  mirror-writing ;  V»ecause, 
vvhen  one  carefully  studiea  nurror-writing,  it  ia  seen  that  not  ali  the  move- 
ments producing  tlie  writing  are  reversecL  The  movements  producing  linee 
from  above  downward8  or  antero-po8teriorly  are  the  same  movements,  and 
require  the  same  muscles  to  perfonn  them  on  the  two  sides,  vvhether  the 
writing  is  the  usual  writing  or  minor-\vriting ;  but  it  is  (juite  ditlerent  in 
the  lines  from  right  to  left.  The  movements  vvhich  produce  the  lines  from 
left  to  right,  wheu  the  right  hand  is  used,  are  siniilar  movements  to  those 
which  produce  the  lines  from  right  to  left  when  the  left  hand  is  used,  and 
vice  versa.  The  same  muscles  are  called  into  action  in  each  čase,  viz.  the 
homologoiis  muscles.  Abducliou  or  centrifugal  niotion  of  the  right  hand 
has  its  correeponding  movemeut  in  abductiou  or  centrifuga!  niotion  of  the 
left  hand.  Tlie  correspouding  set  of  muscles  on  the  t\vo  sides  is  called 
into  action,  and  vre  may  conclude  that  the  correspondiug  set  of  cells  in  the 
cortex  of  the  two  sides  is  called  into  action  in  the  'initiating  of  these 
movements. 

We  know  also  that  some  muscles  in  the  body,  such  as  the  vocal  cords, 
are  completely  bilaterally  represented  iji  the  cerebral  cortex,  so  that  either 
cortex  can  innervate  both  cords.  Some  muscles  as  those  of  the  face,  tfjugue, 
lips,  etc.,  are  partially  bilaterally  represented  in  the  cerebral  cortex  so  that 
lesion  of  the  fibres  from  one  cortex  produces  paresis  and  not  paraly8i8  of  oue 
fiide  of  the  face — the  opposite  cortex  being  able  to  innervate  the  muscles  to 
some  extent.  What  is  t<3  be  supposed  iu  connection  with  mirror-writing  is 
a  slight  degree  of  this  bilateral  representatiou  of  the  movements  of  the 
hands  and  fingers  in  the  cerebral  cortex.  There  is  some  evidence  to  8how 
that  in  ali  proi»abiIity  this  is  the  čase.  It  is  well  known  that  it  is  easier 
to  perforru  movements  \vith  both  hands  when  homologous  musclea  in  each 
hand  are  brought  into  action  at  the  same  tirne,  than  vvhen  heterologous 
muscles  are  brought  into  action.  One  sees  this  very  distinctly  in  the 
^limiliar  example  of  trying  to  twirl  the  thumbs  in  ditferent  directions.     How 

th  more  ditticult  it  is  to  do  so  than  to  twirl  ihem  in  the  same  dii-ection, 
Many  more  esamples  might  be  taken  to  illustrate  this  point  that  the  two  sides 
of  the  brain  have  greater  facility  in  acting  together  than  acting  against  each 
olher.  This  fact,  I  believe,  explains  mirror-writing.  The  left  hand  of  most 
of  us  has  to  be  educutetl  to  write  just  as  the  right  hand — it  is  awkward 
at  holding  the  pen,  at  drawing  lines,  etc.,  but  by  degrees  it  is  edueated  to 
oopv  the  outlines  of  letters  and  word8.  Given,  however,  a  persou  with  a 
WBU-educAted  left  cortex,  an  expert  writer,  prol>ably  also  with  a  brain  hav- 
ing  tho  two  hemispheres  8pecially  well  aasociated  throngh  the  corpus 
caUosum,  having  also  the  speech  centres  more  active  and  initiating  in  the 
left  heiuisphere  than  in  the  right,  and  the  tendency  will  be  for  the  left 
cortical  cells,  which  are  so  expert,  to  guide  or  influenc«  the  corresponding 
right  cortical  cells,  which  are  so  awkward  at  the  guiding  of  movements  for 
writing  correctly.  Such  guiding  as  I  have  shovvn  will  nece8sarily  resvdt  in 
Lbe  production  of  min'or-writing,  and  this  tendeučy  vvill  be  even  greater 
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where  the  cella  iii  the  left  cerebral  corteK  liave  beeu  cut  oft'  from  the  cells 
in  the  atiterior  coniu  of  the  spinal  cord,  such  as  occui*s  in  internal  capsular 
lesions  involving  tlie  pjraniidal  fibres.  Heiice  the  relative  fi'equency  of 
mirror-vvriting  which,  1  believe,  is  8hown  bj  hemiplegic  patients.  There  is 
one  other  argument  in  favour  of  the  movenienta  which  produce  niiiTor- 
writmg  beiiig  giiided  frotu  tlie  same  centres  as  those  prodiicing  ordinary 
right-haiid  \vriting.  As  I  bave  elsewbere  shovvu,  and  as  I  have  freijiientlj 
ohserved,  the  mirror-vvriting  when  seen  in  the  miiTor  exactly  resembles  the 
same  person'»  ordiuar/  writ.iug.  There  is  no  mistaking  it ;  it  is  the  same 
hatidwritiiig,  8howiug  that  the  two  are  produced  from  movements  guided 
in  tlie  same  \vay. 

1  ean  hardly  believe  that  tlie  riglit  visual  centres  are  the  guiding  centres, 
as  some  have  supposed,  because  t!ie  uatural  tendeney  of  the  visual  centres 
woidd  be  to  trace  the  lettere  in  the  us^al  iorm.  Indeed,  in  ali  probability 
the  lesa  the  visual  centres  are  actively  used  in  vvritiug  the  moi-e  chance  there 
is  of  the  pei-sou  writing  in  the  mirror-faHhion.  This  is  probably  the 
explanation  of  the  fact  that  there  is  a  larger  proportion  of  mirror-writers 
in  tbose  over  fifteen  year8  of  age,  and  in  expert  writers,  than  iu  those  who 
are  not  so  expert,  and  only  at  the  copying  stage  or  learning  to  write. 

LITERATURE.— Bbiinakd.  De  1'apkafie,  p.  237.— Poore.  On  "Craft  Pclaies"  in 
CHlFoni  Allbutffi  Praalieeof  Medicine. — Elder.  Aphaaia  nndtkt  Cerebral  Speech  Mechaniam. 
— Mills.  Th«  Nervoua  SijsUm  nnd  Us  Dis«a*es. — Bastian.  Ap/iasia  and  other  Sptec/i  De- 
fecU. — Zieni(48«ii*a  Ci/dopmdm. — Wvllie.     Disarders  of  Spttch. 


IVIiscarrlage.    See  Abortion. 


Mole  :  Molar  Pregnancy.— The  temi  mole,  aa  applied 
to  a  mass  lormed  \vitlun  the  uterus,  is  of  extreme  antiquity,  and  pro- 
longcd  discussious  as  to  its  derivatiou  and  trne  application  may  be  read 
in  the  Nvorks  of  the  more  ancient  authors.  For  a  complete  account  of 
the  early  literature  of  the  subject  the  reader  is  referred  to  the  Historia 
Katuralis  Molarum  Uteri  (1),  writteu  by  Lamzweerde  in  1686.  This 
auDhor  gravely  diacusses  the  possibility  of  the  conceptiou  of  moles  after 
intercourse  with  the  devil  or  witb  one  of  the  lower  aninials ;  aud  aa  the 
result  of  varioiis  circumstances.  aiich  as  takiug  a  bath.  The  frontispiece  to 
his  work  tigures  Jimtice  seated  above,  scales  in  hand ;  belovv  is  a  woman  in 
bed,  .supported  by  her  attendauts,  having  brought  lorth  sevenil  small  rat- 
like  animals,  whicli  are  seen  running  ubout  in  the  foregrouud.  These  are 
regarded  by  two  phjsiciana,  one  of  whom  maintaiua,  as  is  icdicated  by  the 
writing  on  a  scroll  in  his  hand,  that  the  patient  is  mrgo  inUicta ;  \vhihiit  the 
other,  pointing  to  heaven,  argues  in  the  contrary  sense.  Little  reference  to 
the  supernatural  is  found  in  later  work.s.  their  autliors,  aa  a  nile,  dividing 
moles  into  t\YO  closses — the  true  aud  the  false.  Truc  moles  are  those  which 
result  from  a.  pregQaucy  which  bas  run  an  abnormal  course ;  false  moles 
are  masaes  formed  in  the  uterus  entirely  apart  from  conceptiou.  The 
deacriptions  of  substancea  recorded  as  falae  moles  8how  that  these  included 
au  intinite  variety  of  pathological  producta — namely,  new  growth8,  such  as 
sarcomata  and  carciaomata,  fibro-myomata.  i>olypi  of  the  mucon.sand  fibroid 
varieties,  blood-clot8,  and  bodies  oomposed  partly  of  laminated  blood-clot 
and  exfoliated  layers  of  uterine  mucosa.  The  term  mole  is  not  now  applied 
to  any  of  the  above  conteuts  of  the  uteru.s,  the  advauce  of  knowledge  having 
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Pgradually  relegated  each  of  them  to  its  proper  category  under  a  more 
descriptive  name.  In  accordance  vvith  the  tendency  to  drop  vague  terma 
as  soon  as  a  deepening  analysL?  renders  it  possible  to  do  so,  niany  authors 
have  urged  that  the  vrord  "  mole "  should  be  excluded  altogether  from 
medical  literature.  But  the  term  mole  a.s  applied  to  altered  productt)  of 
oonception  haa  been  retained,  and  is,  clinically,  not  \vithout  value,  as  it 
implies  a  detiuite  aad  8utticiently  accurate  conceptiou  of  the  nature  of 
certain  ca.seiii,  and  can  be  used  correctly  long  before  a  complete  diagnoais 
can  be  arrived  at. 

■  Let  us  suppose,  for  instance,  that  a  woman  is  known  to  have  oonceived, 
but  that  indications  are  preaent  which  show  that  her  pregnancy  is  abnormaL 
There  may  have  been  some  uterine  hsemorrhage  not  folIowed  by  abortion. 
The  breasta  may  have  ceased  to  enlarge,  and  may  have  return«!  to  their 
usual  condition.     Stirrage  may  be  abseut,  though  amenorrhoea  and  uterine 

»eniargement  may  indicate  that  pregnancy  haa  lasted  five  month.s  or  more. 
The  size  of  the  uterus  may  not  correspond  to  the  calculated  duration  of 
pregnancy.  Under  such  circumstances  the  term  "  molar  pregnancy  "  may, 
as  a  rule,  be  employed,  until  observation  renders  it  possible  to  determine 
the  condition  more  exactly.     (See  "  Pregnancy,  Pathology  of,  Ovum,  and 

•Deoidua."). 
If  repeated  esamination  sliovrs  that  the  uterus  is  increasing  in  size  more 
quickly  than  usual,  if  repeated  hsBmorrbage  occurs,  and  especiaUy  if  the 
uterine  tumour  feels  soft  and  boggy,  the  presence  of  vesicular  degeneration 
of  the  chorion  or  hydatidiform  mole  vrill  be  suspected. 

If,  on  the  other  hand,  uterine  enlargement  continues  very  8lowly,  the 
other  aigns  of  pregnancy  meanwhile  disappe^iring,  we  may  conclude  that 
the  ovum  is  dead,  and  that  tlie  increa^e  in  the  size  of  the  uterus  is  due  to 
the  escape  of  blood  into  it  tirne  after  tirne.  The  blood  extravasated  on  each 
oooasioD  coagulates  and  forms  a  seiies  of  himina:  around  the  perished  oviim, 

I  BO  that  when  the  mass  is  at  last  expelled,  it  may  be  several  months  after 
the  death  of  the  foetua,  it  is  found  to  consiat  mainly  of  blood  in  varied 
Stages  of  degeneration.  Such  a  mass  is  known  as  a  bloody  mole  or  mola 
cruenta. 

In  other  cases  it  may  be  observed  that  the  eularged  uterus  inaintains  its 
fdze  almost  exactly,  ueither  growing  nor  lessening  appreciably.  Hiemorrhage 
in  such  CAses  is  an  iincommon  Bymptom,  though  it  is  usually  free  wben  at 

K  last  the  uterus  expels  its  contents.  This  is  then  found  to  consist  of  an 
ovum  vrhose  cavity  is  much  reduced  in  size,  and  ofteu  contains  no  trace  of 
K  fcetus.  Its  walk,  however,  are  much  thickened,  and  are  firm  and  fle8hy 
En  conBiatency.  Section  shovvs  thut  blood  has  been  eftused  into  the  space 
betweeQ  the  chorion  and  the  decidua,  and  haa  there  coagulated  and  beoome 
more  or  leas  organised  (2),  The  condition  is,  8trictly  speaking,  one  of  sub- 
choriouio  htematoma,  and  the  mass  formed  is  known  as  a  neshy  mole  or 
jnola  carrtosn  (which  see).  Hart  (3)  has  described  a  "  fibrous  mole,"  in  which 
>rgaui2atiou  had  proceeded  further  than  usual,  the  mass  being  conBequently 
ire  tough  and  fibrou&  In  cases  of  yet  another  class  the  uterus  is  found 
decrease  8lowly  in  size  for  some  time,  although  a  dead  o^^m  is  retained 
ithin  it.  After  week8,  or  evou  months,  a  small  shrunken  ovum  is 
»xpelle<l.  In  these  cases  htemorrhage  has  played  no  part  in  the  destruction 
of  the  ovum,  which,  after  its  death,  loses  bulk  by  absorption  of  its  tluid 
^eleniiints ;  and  as  this  losa  of  bulk  is  not  roplaced  or  ezceeded  by  the  effuaion 
blood  into  tho  uterine  cavity,  thu  uterus  itself  leasens  in  size,  since  it 
>llovm  the  decrease  of  the  shriuking  ovum.  Such  ova  are  often  termed 
thted."     It  is  clear  that  the  masses  knowu  as  "bloody  mole,"  "HeBhy 


128 


MOLE:  MOLAR  PREGNANO Y 


mole,"  "  fibrous  mole,"  and  "  blighted  ovum  "  are  ali  8imply  the  uterine  con- 
tent  as  observed  iu  ditlerent  varieties  of  "  niisBed  abortion  "  (\vhich  see). 
Their  diflerencea  in  structure  depend  mainlv  iipou  two  factors — (1)  the 
amount  of  blood  effiised  iuto  the  cavitj  of  the  preguant  uterus  ;  and  (2)  the 
length  of  tiiiie  diiring  vvhich  tlm  ovum  is  retaiued  in  utero  after  its  death. 
(See  "  Pregnaucj,  Pathology  of,  Ovum,  aad  Decidiia.") 

Apart  from  the  retention  aud  alteration  of  complete  ova,  incomplete 
abortion  maj  be  fuLlowed  hy  the  formation  withia  the  uterua  of  a  masa  or 
mole  composed  of  lajers  of  blood-elot  Burroundiug  a  more  or  lesB  detached 
portion  of  placenta.  Such  a  masa,  if  pediculated,  Ls  kno\vn  as  *' placental 
polypus,"  and  may  bo  closelj  resemble  a  true  poljpus  that  its  true  nature 
cannot  be  disoovered  without  microscopic  esamiuation. 

Questioiia  of  medico-legal  importancc  may  ariise  iu  connection  with  any 
mass  expeUed  from  the  uterus.  In  the  first  place,  it  may  be  important  to 
determine  whether  or  not  such  a  mass  is  a  product  of  conception.  For  thie 
pui'pose  sectious  must  be  made  and  submitted  to  careful  microstjopic  ex- 
amination.  The  di8C0very  of  chorioaic  vilh  ia  the  oaly  poaitive  evidence  that 
pregnancy  haa  occurred,  since  the  work  of  Eden  (4)  and  others  haa  thrown 
serious  doubt  upon  the  belief  that  the  presence  of  decidual  cells  aftbrds 
proof  that  conception  has  takcn  place.  Šecondly,  question  may  arise  aa  to 
the  date  of  the  conception  to  wliich  the  formation  of  the  mole  is  due.  For 
example,  the  čase  of  Kit-^am  v.  Plaijfair  arose  concerning  au  abortion  which 
was  completed  on  2;h"d  February  1894.  The  ma.s8  then  removed  from  the 
uterus  was  stated  to  contain  fresh  placenta!  tissue  left  in  utero  after  a 
recent  abortion.  This  statemeut  waa  cousidered  to  \ye  libelloiis,  and  the  mass 
wa.s  explained  by  the  plaintiffaa  the  result  of  conception  at  least  eighteeu 
mnnths  previouHly.  The  ovum  waa  said  to  have  perished  in  Ootol>er  1892, 
\vhen  some  ha^morrliage  occurred,  but  to  liave  been  retained  in  utero  8ixteen 
mouths  thereafter.  The  defence  pled  pririlege  and  lost  tlie  c<ise,  whieh 
eould  doubtlesB  have  been  won  had  justitication  been  pled.  For  after 
plaeental  tissue  has  been  retained  in  utero  for  a  few  week8,  the  choriouic 
villi  and  the  blood  ia  the  intervillous  spaces  undergo  changea  vvhich  render 
them  easily  distingulshable  from  thoso  of  freah  placenta.  To  8ay  exactly 
how  limg  an  ovum  ha,s  remained  doad  in  utero  is  impossible,  because  severni 
factors  are  concerned  in  determining  the  alterations  which  occur ;  but  the 
distinction  between  fairly  fresh  pbicentt  and  that  which  has  been  retained 
in  utero  for  some  week3  should  preseut  no  diHiculty. 

Tabai  Mote. — In  ectopic  pregnaucy  the  ovum  may  die,  and  more  or  leas 
blood  may  be  effused  into  it  just  as  iu  uterine  geatatiou.  The  result  is  the 
same  in  e^ch  čase ;  aa  if  septic  infection  doea  not  occur,  and  if  the  eHusioa 
of  blood  ia  not  Kurticient  to  cause  rupture  of  the  gestation  sac,  the  blood 
\vithin  the  sac  becomes  clotted,  and  forms  a  mole  within  the  tube 
or  other  structure  vvhich  containa  the  oviim.  Many  cases  of  this  kind 
doubtless  occur  vvithout  being  recognised.  A  considerable  amount  of 
absorption  foUr  »^vs,  and  in  some  very  well  authenticated  inatances  the  only 
trace  left  by  the  condition  hiis  been  slight  thickening  of  the  broad  ligament 
involved.     (See  "  Ectopic  Gestation.") 

LITERATURE.— 1.  Hittoria  Naturalia  Molarum  UUri,  Joh.  Bapt.  de  Lanizweerde,  Lugd- 
Bat&v,  1(S86. — 2.  Fothf.ruill,  Edin.  Med.  Joum.  March  \i,99,  Kad  Brit.  Med.  Journ,  Jaii' 
1898. — 3.  Hart.     Tran%,  Obstet.  Edin,  vol.  xxiv,— 4.  Edkn,     Tran$.  (Jb$.  Soa.  Lomi.  1887. 
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Molluscum  Contagiosum.    iS^m  Skin,  Tumours  of. 
Morbus     CaeruJeus.       Srr    Hkart,    Congesital     Mal- 

FORMATIONS   OF. 


Morphinomania  and  Allied  Drug^  Habits. 


MoaPHINOMAMA 

cocainism  . 
Antipvkin  . 
Antifebbin 


Parali>khydk 

culorodvne 

Eau  dk  Coloonk,  etc. 


The  term  morphinomauia,  as  coined  by  Charcot,  or  morphinism  as  used  by 
Levinsteiii,  signities  au  uncontrallable  citiving  fnr  iiinriihia  by  metins  ot 
subcutaneous  injection,  which  takes  hold  of  it.s  victira  with  a  grip  of  terrible 
power,  ever  increasing  its  hotd  and  domiuion,  and  deiiiortili.sujg  the  mind, 
the  8611868,  and  the  sjsteni  of  those  who  owu  its  8way. 

The  first  attempts  ut  hvpoderuiic  meditatiuu  were  uuide  hy  Mr.  Rhyud 
of  Dublin  '  in  1845.  while  to  Mr.  Wcm>iI  in  1855  is  due  the  ptipulariaatiou  of 
the  method. 

For  a  long  tiine  the  vice  of  opiuni-eatiii^:,  iucludiug  smokiug  and  driuk- 
ing,  ha«  been  knowii  and  recognised  as  oue  of  the  great  social  evil«  of 
Orieotal  countries.  But  even  iu  Etigluud  o]>ium  bas  had  it»  victinis,  though 
not  to  8uch  an  extent  as  to  olanule  tliemselvos  on  fWKittty  and  be  recoguised 
H8  a  great  claas  of  unfortunates.  De  Quiucey  tuaiutainH  that  in  hi8  tiitie 
(185(J)  they  were  "a  verv  uuiuerona  class  indeed,"  aud  gives  a  long  liat  of 
celebrities  of  the  day  knovvn  hy  hini  to  indulge  in  the  habit. 

Is  morphia,  thet»,  going  to  take  the  plaoe  of  opiuni,  and  bring  to  us 
We8tem  {)60ple8  the  horrors  \ve  have  been  iiccustomed  to  asatjciate  with 
the  Biuoking  dens  of  the  East  ^ 

It  would  apjtear  that  the  use  of  luorpKia  h(w  alreadv  l>ocome  a  ateadilv- 
increasing  habit.  Hospitals  have  been  OYM3ne<i  speciallv  f<»r  the  treatment 
of  uiorphiii  habitues.  There  is  one  in  BerUu  -  orgunised  by  Levmstein, 
and  one  at  (Jratz  in  Styria  with  300  patientn,  Fu  Hrooklyu  "'  one  has  been 
0|ieued  for  habitues  of  morphia,  cocaine,  and  chlonil. 

Dr.  Norman  Kerr  in  his  vvork  on  "  Iuebrioty  "  8ay8:  "  Tlje  result  of  niy 
observation  is  ihat  the  haltit  of  uiorplua  injection  is  uudoubtedlv  on  the 
increa«e.*'  Aecording  Ut  Jouet  and  Zaiabaco  the  praeLice  ha,s  kicome 
ulmuiit  a  niatter  of  fashion  aiiiongst  the  ladies  of  PariH  aud  Coustantiuople, 
and  pre.sents  are  made  of  pretty  sjringes,  with  silver  and  jewel-set  cases,  so 
that  ladies  cau  make  reciprocal  injections  of  morphine  at  any  convenient 
op{)ortunity.  To  8how  how  little  is  thought  of  the  habit  abroad,  a  traveller 
rektes  how  a  lady  in  a  railway  earriage  iu  the  south  of  France  "  raised 
hcr  skirt  so  as  tti  exp08e  the  bare  skin  of  her  thigli  imniediately  above  the 
sUx;king,  aud  injeeted  a  syi'inge  fuU  of  utorphia,  giviug  her  fellow-pa88enger8, 
who  listoned  with  intense  interest.  a  long  accovint  of  the  subjective 
'  tjmptoms  that  would  follow."  * 

According  to  M.  Fo\'ille'8  estimate,  there  were  40,000  moq)hinomaniac8 
in  Pari«  in  188.'i.  Iu  1893  there  were,  according  to  M.  Dubiit  de  Laforet 
100,000.'' 

One  of  the  |)opular  preachen  in  Chicago  lately  stated  to  his  audienc« 

>  Vide  Dublin  Uedieal  Prtu,  M«irh  12.  1846.  p.  107. 
'  H.  M.  J.,  1990,  vol.  ij.  p.  812.  »  Ib.  1891,  rol.  i.  p.  laM. 
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that  there  were  in  that  ciij  35,000  persous  \vlto  lmbitually  took  morphia. 
He  believes,  hovvever,  that  late!y  the  nuiiiber  is  diminishing  rather  thau 
inereaaiug  since  cycling  becauie  piipular,  for  it  has  ted  niany  to  8yek,  from 
fresh  air  and  L'xerd8e,  that  relief  froui  iusoiiinia  aud  worry  \vhich  otherwise 
\vould  have  beeii  louked  tbr  tlirough  the  hjpodermic  sjringe.^ 

Morphia  injectiou  wiis  iiitroduced  into  Shanghai  as  a  cure,  forscHjth, /or 
opiuiu  sniokiug.  From  this  it  wa3  uitroduced  into  Hong-Kong,  aud  slx 
months  after  there  were  twenty  house8carryLug  on  a  8y8teniatic  trade,  each 
house  with  an  average  of  fii"ty  cliente,  who  called  regularly  niorning  and 
evening  for  their  injection.  These  injections  \vere  giveu  by  ignorant,  iin- 
quahhed  persons  at  a  charge  of  about  une  halfpenny,  and  Lhe  practit^^  \va8 
gro\ving  \vith  such  fearful  rapidity  that  happily  the  authoritics  hud  to  take 
notice  of  it,  and  issued  an  ordinanoe  niaking  the  practice  illegaL-  In 
1895,  we  read  that  the  eonsuls  in  Cliina  uun8tautly  draw  atteutiou  to 
the  continued  habit  of  injecting  morphia  by  unqualitied  persous  at  aeveral 
port8.  Tliose  vvho  seli  inorpbia  and  give  the  injections  nvake  a  proHt  of 
from  200  to  400  per  cent.  One  victiin  said :  "  It  is  mudi  cheaper  than 
opium-smoking,  and  I  get  the  etiuue  satisfuction  oiit  of  it.  I  know  of  tea 
Chinese  doctors,  each  of  whom  treats  50  to  100  men  daily  witb  thia 
medicine."  * 

In  1896  it  ia  reported  that  the  practice  of  injecting  morphia  by  un- 
qualified  persons  having  been  checked  at  Hong-Kong,  has  apread  to 
Singapore,  and  is  becoming  very  prevalent  on  the  niainland.* 

It  ia  qnite  evident,  iherefore,  even  allf)wing  for  some  exaggeration  in 
these  Btatements,  tliat  mor|>hiuomania  is  iucreasing  with  terrible  rapidity 
and  spreadiug  with  fearful  swiftue8s. 

There  is  equally  little  doubt  that  it  is  upon  the  meuibera  of  the  medical 
profession  that  the  greatest  havuc  is  being  vvrought,  as  couipared  with  any 
other  class  of  the  couimunity.  Obersteiner,  speaking  of  the  prevalence  of 
morphinism  aniong  the  profeaaion  in  Austria,  hints  broadly  that,  in  his 
view,  there  is  poetical  justice  in  the  fact  that  this  fatal  habit  should  work 
most  havoc  aniong  tlie  class  of  inen  who,  by  carelessly  prescribing  the  drug, 
and  instrucling  in  t!ie  use  of  the  liypodermiG  syringc,  hiive  been  mainly 
iustrumental  in  diBseuiinating  it.  Of  Levinstein'a  110  cases,  47  occurred 
in  persons  belonging  to  the  medical  profession  or  dependent  on  it :  thus, 
32  phyBician8,  8  wives  of  phy8ic!an8,  1  son  of  a  physician,  4  nurses,  1  mid- 
wife,  and  1  študent  of  medicine  were  among  Jii.s  patients.  M.  Lacassague 
States  that  of  545  inorjihiuomaniacs  withiu  hia  knowledge,  289  were  doctore, 
or  over  50  per  cent.  He  Hay8  it  is  \vell  known  that  »evcral  of  the  most 
distinguiehed  men  of  the  profession  in  Gormany  who  have  died  in  reoent 
years  \vere  devotees  to  tlie  fatal  drug.^ 

Dr.  Julea  Eocard  8ay8  that  feraales  and  docfcors  are  most  addicted. 
Women  delight  in  declaring  how  they  indulge  in  the  vice,  aud  Bhow  with 
pride  their  ornameutal  8yringes.  Men  take  the  greatest  pains  to  hide  their 
vice,  so  it  is  ditticult  to  estimate  tlie  precise  numbers,  but  he  believes  that 
doctors  and  thoso  associated  with  them  form  half  the  total  male  victiiua," 
Dr.  M'Naughton  Jones  agrees  that  medical  men  form  the  largest  number 
of  cases. 

The  firat  introduction  to  the  aeductiona  of  the  drug  can  generally  be 
traced  to  its  administration  by  a  medical  man  for  the  relief  of  pain,  melan- 
ehoha,  or  insonmia.     This  is  where  our  re.sponBibility  arises,  aud  where  \ve 


'  B.  M.  J.,  1895,  vol.  ii.  p.  1871. 
9  Ih.  1895,  ii.  p.  672. 


Ih.   1893,  ii.  p.  U2 


»  Ih.   1893,  vol.  ii.  pp.  803  and  1185 

*  Ib.  1896,  i.  p.  1531. 

«  Cf.  Vnian  Midicah,  1894. 


MORPHINOMANIA  AND  ALLIED  DRUG  HABITS        131 


81111 

Kbi 


tn 
Dr 


ould  consider  well  before  we  gi'ant  that  first  iutroductiou.  It  is  question- 
'able  whether  tbr  melancholia  aiud  iDSf>miiia  it  should  ever  be  given,  aspeciallj 
by  the  hypoderuuc;  metliod,  escept  as  a  last  resort. 

Some  cases  undoubtedlj  originale  in  other  way8,  but  tbey  are  quite  iu 
the  iiiinority.  A  pafcient  of  Dr.  Richardson  told  him  that  he  took  it  first 
simplv  to  seo  what  it  wa8  like,  and  finding  it  pleasant  continued  it  till  he 
found  he  could  not  livti  w]thout  it.  In  another  čase  related  by  Obersteiner, 
u  phvsician  could  not  l>elieve  in  the  ease  and  pleasure  it  gave  to  a  patient 
suHering  from  wincer  ;  he  took  one  dose  himself  as  an  eiperiinent,  but  it 
imuiediately  awakeued  in  him  auch  a  craving  that  he  wa«  never  aftenvards 
ble  to  give  it  up.  William  Blair,  author  of  The  Opium  Hahit}  when 
iding  l>e  Quinoey'8  Con/essions,  shut  the  book  after  having  read  "  the 
Plejisures,"  aud  \vithout  reading  "  the  Pains,"  he  began  deUljerately  to 
cultivate  the  liabit,  aud  soon  leanied  the  pains  for  hiuiself  with  uiany  a 
litter  regret !  These  niay  illustrate  oaaes  originating  iVoui  €j'}H"rivu'nt  or 
urio8ity,  anddoubtle88niany  soarise.  Some  rew  iuauyariHe  irom  imitation, 
a«  instanced  by  Dr.  Foot,  where  "  one  could  give  no  better  reaaon  for  it 
than  that  a  friend  \vho  livad  in  the  hou«e  with  him  had  recour^e  to  it,  and 
that  he  '  followed  suit.' "  A  t  least  one  čase  bas  arisen  in  a  dovvnright 
imindl  nianner,  viz. :  whero  u  husband  induced  hls  wife  to  take  it,  in 
rder  tliat  he  uiight  get  a  divoroe  in    the  French  courts.^ 

It  i«  fortunate  tliat  every  constitution  doeft  not  l«ar  morphia  well.  that 

on  some  it  doe,s  not  produce  that  intullectual  excitemeut  and  p8ychical 

ple.asure  which  creatfs  the  inappea«able  hunger ;  that  on  others  even  sumil 

tioses   produce   great  depreasion,  sickness  of  stomach,  halluciuations,  and 

orrible   dreaius.     Also,  that   as   with   alcohol,  tbe   streugth   of  each   in- 

ividuals  self-control  largely  determinea  \vhether,  tiaving  onuu  tasted  the 

iwei.'t8,  he  is  able  to  tiriidy  lay  thfui  iiside  again.     Rut  it  is  not  a  drug  to 

triHed  with ;  it  bas  helpk's.Hly  buuml  great  intellects  »is  «urely  and  as 

ily  aa  it  has   enslaved  the  most  frivolous  pleasure  seeker.     So  \vhile 

ill  vaunting  in  the  strength  uf  our  own  self-control,  \ve  will  yet  wisely 

ecline  to  put  it  to  the  test.     Some  few  strikiug  insUnces  are  on  record,  as 

to  cheer  the  fallen,  but  not  to  encourage  the  f(.iolhardy,  vvhere  victims 

have  conquered  through  their  own  unaided  strength.     Dr.  Blair"*  meutions 

the  caso  of  a  man  vvIto  used  uiorphine  for  several  year8,  and  gave  it  up  after 

-tive  day8'  struggle  -,  it  wa8  ten  months,  however,  l)efore  he  began  to  get 

kttle  sleep.     De  Quincey  uoutinued  the  use,or  abuse,  of  opium  for  iifty-two 

Four  times  he  broke  hinuself  ofT  it,  but  only  for  a  few  months  at  a 

,  and  theu  coutinued  it  again.     Finally  he  gave  it  up  for  ever.     In  liis 

<>wu  word8:  "  I  triumphed,  but  infer  not,  reader,  from  thiavvord  'triumphed' 

a  couditiou  of  joy  aod  exuItat.ion ;  think  of  me  a.s  one,  even  wheu  four 

jntjDths    had    paased,    stili    agitated,    vrrithing,    throbbing,    palpitating, 

attered." 

The  qtiantit7  of  morphia  or  opium  daily  taken  by  a  habitue  variee 

tly.  l«irtiy  accordiug  to  the  length  of  time  they  have  taken  the  dnig, 

rirtly  ovving  to  individual  «usceptibility.     Christisou  mentions  that  "  450 

i|)«  of  the  V>est  laudanum  havo  been  taken  by  a  gentleman,  unused  to 

iam,  without  any  other  effoct  than  some  headaohe  aud  constipation  ,  and, 

hat   is  even  more  siugular,  his  son,  aged  Bix  yt!ars,  took  60  minims  of 

lUriate  of  morphia  without  auy  apparent   ill   eflect."     Another  oase  is 

tiooed  of  a  youug  man,  \vho,  reading  of  the  visions  produced  by  opium. 

"  ycarning  for  the  lurge  excitement "  took  60  gruius  at  a  doee,  yet  lived 
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to  teli  the  tule.'  lu  ecrtain  dLseases  attended  mth  pain  euorinous  doses  are 
tolerated ;  Dr.  "VValter  Sniith  -  mentions  that  in  a  čase  of  chroniu  rheuniH- 
tism  45  yr8.  of  morphia  have  beeu  ^^dveii,  nud  in  iuiother  casc  of  uictritii* 
with  rectal  tistula  24  gi*s.  of  the  acetate  of  itiorpliia  were  giveu  in  oue 
day.  He  aiso  quote6  Fleming  as  mentioning  a  časti  in  \vhich  20  grs,  of 
morphiii  \vere  taken  at  a  dose,  and  atiotlier  čase  m  which  the  daily  quantum 
rose  to  the  aluioh^t  incredible  auiouiit  of  462'9  graius  of  morphia.  This, 
however,  at  last  proved  fatal.  I)r.  LSraithvvaite  ^  cites  a  čase  in  which  40 
grs,  of  uiorphia  were  taken  hj^tjoderniicallv  in  24  hours.  De  yuinci\v 
confesses  to  8000  utiijinis  of  laudauum  =  320  graius  of  opiuiii,  as  ikis  daily 
portion  at  oue  tirne  ol  his  life. 

In  a  čase  reported  by  Dr.  Stuart  of  New  Zealand,  the  daily  qiiantity 
injeeted  for  wnue  luouths  vvas  40  tfratuH  of  the  acetate  of  iiior|)hia.^  A  ca.se 
is  rej)orted  of  a  chemist  \vho  look  00  jjirains  hy  h}'poilennic  iujectiou  per 
diein.^  Noruian  KemiieDtionH  the  čase  of  a  female  who  drauk  one  piut  of 
laiidanum  dail)-,  nnd  swallovvt?d  '^  grains  of  solid  opiuui  at  a  aingle  dose  ;  also 
a  čase  in  \\hich  20  gi*itiu8  of  morphia  were  injeeted  iu  a  duy  in  divided 
doses.  In  my  owii  experieuoe,  one  čase  took  12  grains  of  morphia  hypoder- 
jiiically  m  his  rogular  daily  average ;  iu  nnother  the  regular  dose  wa8  15 
graiiiH.  This  wa^  au  American  suilor,  who  frnm  holding  a  high  poaitiou  liad 
šunk  to  the  level  of  au  ordinary  seaman  Lhrough  this  vice.  He  sfiiled  froui 
San  Franciseo  for  Liverpool  haviug  prn^ided  himself  with  600  grains  of 
morphia,  2.J  IbH.  of  "  gum  opium."  and  one  pound  of  "  ynishi  "  to  open  if  hia 
.supply  of  niorpliia  hecame  exliansted. 

He  calculated  that  hy  using  only  15  grains  a  day  his  stock  \vould  last 
out  till  he  got  tu  "  Europe,"  leaving  a  little  over  iu  ease  of  delay  oo  the 
journej'  and  uutil  he  got  a  fresh  snpply  on  thi.s  sidc  He  explaiued  that 
"ymshi"  was  the  residue  left  iu  the  pipe  after  smoking  opium;  this  \vheu 
ruhhed  up  \vith  water  made  a  paste  which  he  called  "  tinker,"  hy  the 
additiun  of  more  water  fie  wa3  able  to  inject  this  hypoderunGally,  but  itwa8 
ditlicult  to  manage  properly  and  caused  abscesses.  "  Ymshi "  oould  be 
obtained  plentifullv  iu  San  Franciseo,  where  there  are  mauy  smoking  dens, 
and  waH  very  cheai).  Having  mentioned  this  Yankee.  I  may  Hrty  hore  that 
he  addt'<i  several  ue\v  words  to  my  vocalmlarv,  ^.17.  he  iuvarialtlv  spoke  aud 
WTi»te  of  the  sjringe  ;is  a  "  hypoguu, "  aud  naturally  theii  the  injection  was 
a"shot." 

These  large  doses  are  of  course  arrived  at  by  degreea,  tolerance  being 
gradually  cultivated.  At  the  mime  tinie  it  is  astonishing  that  the  drug  can 
be  80  (|iiickly  got  rid  of.  It  is  well  kuown  that  it  is  rajiidlv  elimiuated  by 
the  kidueys:  it  has  also  been  well  established  by  Hitzig"  that  morphia  is 
aecreted  by  the  stomach  after  hvpodermic  injection  :  auil  it  is  *|uitc  poasiblsJ 
that  some  may,  as  Diedreich  has  pointed  out,  be  couverted  in  to  some' 
subatances  which  have  the  propertv  of,  to  some  extent,  counteracting  the 
toxic  etfects  of  the  drug. 

Tlie  next  que8tion  to  be  considered  is  diagnosis.  This  only  upplie«  to 
caaes  in  which  the  vice  is  concjealed  or  unsuspectetl.  Iu  such  cases  it  is. 
Dr.  Foot  8iiy8,  rather  a  questiou  of  defivdon  tbau  diagnosis.  Not  in*-^ 
frequently  the  cause  of  the  patieut's  coudiliou,  in  the  ear!y  stages,  is  not 
for  a  moment  Buapected  by  his  or  her  elosest  relatives  or  friends.  It  is 
most  8tutliously  concealed  from  the  doctor,  and  guarded  by  the  most 
^gorous  falsehotnis   if   the  que8tion    is   approached.      A  lady  under  Dr. 


'  X.  Ainericttn  Hemetr,  vol.  xcv. 

"  Med.  Temyermux  Journal,  Ck^tober  1887. 

»  B.  M  J..  1890.  i.  |i.  1470. 


'  Cofnvuntarij  on  the  B.P. 

*  Foot.  Dub.  Jmrn.  Med.  Sci.  188t». 

'  BrriiH.  klin.  Woch,  18»2.     No.  49. 
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Wil8on's  čare  exclaimed :  "  I  call  ( Ttxl  to  wiine8s  I  ueithtir  now  have,  uor 
huve  bati  since  I  begjiu  the  traitment,  auy  preparatiou  of  opium  or  luorphiu 
vvhatever."  Withiii  ten  minul>es  aftervvards  9ixty  qimrter-grain  pilk  nf 
morphia  vvere  discovered  secreted  iinder  her  bobter. 

The  poiutB  to  be  noted  are : — Tlie  face  bocomes  pallid  and  pastv ; 
anxiety,  melaQcholyj  and  distrust  are  depicted  in  it ;  hf  wi.she8  to  I«  let 
aloDe,  and  so  becoiues  uii8(X'iable  aud  irritable ;  he  is  restless  and  Khifty,  and 
BO  loees  the  power  of  couceutratioii  and  application  to  work.  TFie  appetile 
fails  and  actual  gastric  disturbance  is  frerjuent.  He  aleeps  little.  aud  t  ha  t 
little  is  disturbed  by  unpleasant  rireams.  The  puLse  reveals  iiothing  unless 
a  tnicin«,'  is  taken  ;  it  is  said  to  be  uormal  during  the  period  of  satisfaetiuu, 
but  \vhen  the  patient  begins  to  feel  cravinga  for  the  drug  the  pulse  curve 
8how8  a  flat  top.  If  such  a  train  of  symptom8  arouses  suspicion,  an 
exainination  of  tlie  urino  ^  may  uow  give  some  light.  If  uiorphia  \te  found 
in  it  an  excuse  uiay  be  made  to  examine  the  patieut  Btripped,  theu  puncture- 
marka  of  the  nee<lle  may  V»e  seen,  especiallv  if  looked  for  on  the  exten8or 
aspect  of  the  left  forearm  or  on  the  outer  side  of  the  right  thigb  and 
buttock.  An  absoeas  or  auiull  uleer  inay  l>e  revealed,  or  oven  niany  suuh, 
with  scars  and  stains  of  oid  one&  If  one  comee  across  a  subcutaneous 
abeceas  on  the  limlis  or  triink.  and,  »eeing  no  unmediate  cause  for  it,  find 
ita  oontents  fo-tiil — 8usj)ect  uiori>hia  iiijection.  But  failing  ali  such  definite 
proofs,  if  the  suspected  persou  can  l>e  iaolated  a\vay  from  hls  owu  liome 
and  clo8ely  watched  so  »is  to  prevent  him  gettiug  morphia,  the  eraving  wiO 
in  due  courae  appear,  if  the  suspicions  are  correct,  and  so  unmask  the 
castt.  Even  then  no  reliance  can  be  plaeed  on  the  statements  of  the 
}tatient  as  to  either  the  amount  or  the  frequency  of  the  dose.  Wliere  there 
hafi  l>een  concealntent  the  phy8icia»i  must  be  very  certain  of  hie  ground 
l«fore  making  a  diagnosis  uf  morphinism,  aeeing  that  it  may  involve  the 
patient  in  a  charge  of  gross  luitruthfulness.  In  iuany  cases  the  diagnosia 
is  not  diffictilt.  One  patieut  I  have  aeen,  a  gentleman  by  birth  aud 
luoition,  wa8  in  the  habit  of  cjirrying  a  piece  of  dirty  new8paper  in  his 
pocket,  and  after  each  injection  tore  off  a  Buiall  piece,  moiatened  it  on  hia 
tongue,  and  applial  it  over  the  puncture.  Hts  arms  were,  in  con8equence, 
one  inaH.s  of  f<'steriug  sores,  »cabfji,  pum,  and  nevrspaper,  associated  in  sickening 
combination.  Another  jjatient,  the  Yankee  before  mentioned,  had  hundreds 
of  ecjirs,  blotches,  and  sores  scattered  over  his  body.  These  were  to  l>e 
found  on  aH  parts  of  the  arms  from  the  vrrists  up,  ali  over  both  legs  from 

'  Cr.  \Vyi)ter  Blyth,  Poinoiu, :  Iheir  Efrrtt  and  DeUHion,  1884,  |t.  292,  ct?.  "The  methoil 
»IvpU^  bj  l)r«.j{«;nJorlT  to  mtract  inor()lnno  from  .  -  .  nrine  ...  1»  to  ahakc  tho  li(|uid 
(*(^'idiri<ril  with  a  mineral  acid)  »^veral  timcs  tt'itU  atiiyl  »Icohol,  wbich.  on  renioral,  neiiarates 
urra  arui  iny  1>il<>  aoicls.  Tiie  lir^iiid  tlius  [mnti<*<l  i«  tlicii  nlkalised,  and  HliAken  n]t  witl]  amvl 
alcohol,  niid  tbis  iimyl  alcohol  sliould  contain  aiiv  ii)ori>liiA  that  was  i>re*ejit  On  evaiHjrstion 
it  m*y  hti  piiru  <-nou){h  to  udmit  of  idcntiKcutiuu,  but  if  not,  it  Tnny  1>o  redinolved  inJ 
jMtriltoH  lin  tho  iwiii>l  |niiim]ilfl»."'  [That  is,  diM-solve  in  acidulat«d  »bšoUitc  alcohol,  iilt«r, 
»\.t  In  filtntte  tii  ilryni'»!i,  dimiulvn   in   waU!r,  make  alkaliuc,  and  extrAct  again  with 

atr'  >i.] 

j80). — 1.    fmhifiiim  of  Morphinr  fh/<lrnrhlorirlr. — A  nohitiiMi  of  ioiljno  diasolvnl 
ii)  i'id  j^ri"»  fVrn  in  cxlreniply  diliitc  »lohitions  n  |irt'i'i(iit«lc.     Tlie  crvHUiN  aro  il«rk 

rrM  '.  vrry  df^linitc  in  fomi  ;  cithor  fm«  or  coUectod  lu  little  riuiial  jcr^ur*- 

2.  /odtf  Afid  r«.<^^l)i)uoIvc  in  the  Icoat  poMibl«  ^nantitv  of  vator,  \ritli  the  amistance  of 
«n«  or  two  drofM  of  hydnM>hlorte  acid  :  mix  with  *  very  littlu  tttarrh  fHut«.  (tva^ioratc  in 
puntiUiu  diiih,  Ht  a  >;Hnttu  lieat  lu  lirvntvHH.  Aftt-r  r.oolin|;  add  to  the  dry  rmidnc  a  dro})  of 
•  aolntion  nf  1  j>«rl  of  io<lir  arid  in  li  |«r|jt  of  wttt«r  :  if  joJoe  "'  *  grain  of  n)or[ihini'  I« 
prM»at.  1  ' '  'iur  will  •••?  drvvtopnl. 

No  I  It  lir-cn  olitaincd  wliic'h  i/oth  libi^rates  iodinr  from  indir  aoid  nntl  ^ivcs  wil]i 

iodiMil  l._,  -;  ^  id  a  pi«oipitAt«  of  the  dcGuite  And  idcntiail  form  of  morphio«  hjdroohloridc 
Tliarofor«  hoth  rtMM^tiona  ahoTe  (hiit  not  ncceflniri)y  odo  abore)  are  proof  of  tho  proatsnce  of 
moq)faia. 
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the  ankles  np,  aH  ovur  the  trunk  except  a  triangular  aren  on  the  back, 
having  the  anglea  at  the  two  shouklers  and  upper  lumbar  spine.  In  the 
groina  the  uiarks  were  particularly  uunierous,  and  he  explained  thie  by  sajing 
that  he  felt  the  etiect  uiore  tiuickly  there  thau  anywhere  else.  The  marks 
consisted  of  (1)  bluisli  stains  very  einiilar  in  size  and  appeamuce  to 
tdchm  hlenatres,  in  some  parts  these  were  as  close  together  as  the  pits  of 
8mallpox,  but  I  am  at  a  loas  to  explain  them  unlcHs  the  pigmentation  waa 
due  to  "  jmehi ; "  besides  thtssc  there  were  (2)  an  enormoua  niiuiber  of  pitted 
Hcara  froni  snmll  idcors,  together  with  (3)  actiial  abscesses  and  iilcers  in 
ali  atages,  and  (4)  rečen  t  puuetures  also,  appearing  aa  small  red  tlots. 

The  fffrcts  of  the  abuse  of  morphia  are  fairly  well  kno\vn  in  the 
abatract,  but  it  may  serve  some  useful  purpose  to  considcr  them  8oniewhat 
brietiy  in  detaU.  At  tirst,  ne.  a  rule,  the  injeetions  give  genuine  pleaaure, 
but  thia  80on  becoraes  short  lived,  and  after  a  regularly  shortening  interval 
ia  succeeded  by  a  restlesHneas  and  craving  which  uan  only  be  appeased  by 
another  dose.  Very  aoon,  therefore,  it  is  in  order  to  allay  this  craving,  "  the 
terrible  feeling,"  "  the  horrible  sensation  "  as  some  vietims  expre!sa  it,  that 
they  seek  a  fresh  injection,  and  not  for  the  pleaaure  that  it  iniparts.  To 
avoid  a  too  rapid  shortening  of  the  interval,  the  strength  of  tlie  dose  has  to 
be  increaaed,  and  thus  enormous  doses  are  arrived  at.  The  tirst  eflect  of 
tbe  doee  is  stimulating  and  eseiting,  brightening  up  the  donnant  facultiea 
and  awakeniug  any  energj'  the  frame  ia  capable  of ;  but  this  stage  it*  soon 
suoceeded  by  a  feeling  of  calmnesa,  and  then  by  dulnes8  and  stupor,  soon 
to  l)e  arrested  by  a  rencwal  of  tho  restless  craving.  These  latter  stages 
being  very  much  longer  tliau  tlie  one  of  excitation,  the  general  oondition  is 
one  of  fatuous  listlessnesa  :  in  fact,  in  tlie  later  stages  of  the  habit,  excitatiou 
may  ahuoat  be  said  to  be  absent.  Thus  auy  of  tfie  buainess  of  lile  to  be 
accomplished  by  the  habitu«^'  luust  be  attempted  with  the  immediate  aid  of 
the  needle — he  ia  ab8olutely  ita  slave.  More  and  more  the  appetite 
becomes  capricious  until  it  is  altogether  lost,  so  Ihut  »t  is  \vith  iliHiculty 
he  can  get  tlie  stomach  to  take  food  or  to  retaiu  it.  Ouce  the  hubit  ia 
fairly  established  there  is  no  diminution  of  the  secretiona,  aud  tlie  bovvela 
instead  of  being  constipated,  are  regular  or  even  relaxed.  Sleep,  lio\vever, 
ia  greatly  interlered  with  ;  it  becomes  broken  and  litfuL  and  is  diaturhed  by 
horrible  dreams,  so  that  he  actually  drcada  the  approach  of  nightffili.  Ali 
these  couditions  tend,  less  rnj)!(Jly  than  niight  be  expiifted,  liut  none  the 
less  3urely,  to  bring  a!>out  impairment  of  the  nutritive  prijcesses,  nerve 
exhanstion,  enfeebled  mt-ntiil  capaL-ity,  general  vrasting  and  emaciation, 
terminating  certainly  Ju  iii8anity  or  death. 

Besides  these  general  ill-effects  there  ia  produced  in  men  impotence  and 
8terility.  aud  in  women  amenorrhtpa,  aterilitv,  and  gradual  atrophy  of  the 
genital  organs.*  As  \vith  ahuost  al!  other  iuebriates.  "  love  ia  tranaformed 
to  bate,  and  he  not  unseldom  loathes  the  aight  of  the  devoted  companion 
whom  iu  hia  preuarcotic  daya  hu  oheriahed  \vitli  tlie  tenderest  devotion." 
"  One  man  sold  his  wile  for  £12  and  smoked  the  proceeda !  "*  Albuminuria 
is  frequent  and  urfeniia  not  uncomnian.  Huchard  reports  teu  cases  of  album- 
inuria in  morpliinomania,  ending  iu  urtemia,  aud  Loivensteiu  reporta  8ix  or 
seven  similar  cases.^  Tlie  ivretchedness,  miflery,  deapair,  and  actual  ix)verty 
induced  by  this  absorbing  vice  not  rarely  leads  the  hond-servant  to  suioide, 
and  this  appeara  eapociallv  tn  be  tbe  čase  aince  cccaine  canie  into  uae.* 
MaDy  indeed  seek  to  break  their  bondage  by  substituting  another  drug, 
such  as  eotiiiine  or  chloral,  only  to  tind  themselves  doubly  bound  by,  if 


■ 


'   Pus.>iowor,  Obat.  Si/c.  .SV.  Pctersburg,  1893. 

■'  Brilrth  Mi-itienl  Jounutl,  1^90,  vol.  i.  \>.  1275- 


*  Norman  Ken,  IncbrUUj. 

*  Ihid.,  vol.  ii.  JI.  812. 
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poBsible,  a  stronger  and  more  deplorable  vice.  A  minor  evil  which  theae 
unfortunates  suffer  is  the  formation  of  abscesaes  and  ulcers  at  the  site  of 
puncture.  Thia  is  almost  invariable  sooner  or  later,  as  the  faimliarity  which 
breeds  carelessnesu  leads  to  tbe  uhc  of  dirty,  uncloansed  ueedles.  This  indeed, 
in  the  oaae  of  the  gentlemaa  already  mentioned,  who  used  new8paper  to 
cover  the  punctures.  \va8  the  immediate  cause  of  death,  for  though  broken 
ofif  his  morphia  he  de\eloped  vague  sjmptoms,  with  an  erratic  febrde 
temperature,  ending  iu  pulmonar}'  complicationa,  jaundice,  and  death.  A 
post-mortem  examination  revealed  a  large  fatid  abacess  in  the  regiou  of  the 
tail  of  the  i«n(ireas.  This  had  burrowed  into  the  spleen,  and  ojM^ned  into 
the  colon.  There  were  scorea  of  amail  abaceases,  varying  in  size  irom  a  pin*8 
head  to  a  large  pea,  acattered  throughout  the  substance  of  the  liver,  and  a 
aimilar  condition  in  both  lungs,  together  with  large  areas  of  consolidation. 

Another  accideut  which  frequent.ly  happens  is  the  injection  of  the 
drug  directly  into  a  vein.  The  sjmptoms  that  follow  this  accident  are 
striking  and  so  alarraing  that  it  may  not  be  out  of  plače  to  give  them  here. 
In  about  thirty  seconds  au  intense  tingUng  sensation  is  experienced  in  the 
[ittlms  of  the  hands  and  soles  of  the  feet,  soon  aceompanied  by  profuse 
Aweating  and  intense  throbbing,  first  over  the  forehead,  tben  over  the  whole 
liead,  with  excruciating  pain.  as  if  the  skull  would  burst  asunder.  The  face 
becomes  first  deeply  Hushed,  then  cyano8ed  und  Bwollen ;  the  eye8  fixed, 
Ataring,  and  bkM.tdehot ;  ttie  pupils  are  generallv  dilated  as  if  over-stimula- 
tion  had  paralysed  the  ciliary  nerve  of  the  pupil  sphincter.  The  action  of 
the  heart  is  then  rapid.  irregular,  and  feeble,  and  the  breathing  rapid  and 
very  »hallow,  as  the  least  aigh  seems  to  aggravate  the  intense  cerebral  pain. 
These  8ymptom8  last  about  15  to  20  minutes,  varying  with  the  amount  of 
the  doae,  then  gradually  pasa  off.  Though  the  patient  may  have  experienced 
the  simptoma  several  times,  and  be  quite  aware  of  what  has  hapj>ened,  they 
cause  the  greatest  alarm  ti  >  him  and  to  any  one  who  niay  be  witue88  of  them. 

It  is  said  l>y  some  that  the  morphinomaniac  becomes  not  merely  a 
lxxiily  and  mental  vvreok,  but  also  a  striking  moral  wreck.  I  believe  that 
this  Htatement  is  much  too  8weeping.  It  is  grinted  that  many,  if  not  ali, 
when  the  drug  is  withheld,  vvill  go  almoet  any  Tength  to  obtain  it.  Coleridge 
bired  men  to  ])revent  hiin  from  getting  o]iium,  and  disraisaed  them  if  they 
did  their  duty.  He  put  himHelf  under  medical  čare  to  be  cured  of  his  vice, 
und  pretended  to  be  geitiug  better,  but  ali  the  tirne  procured  laudunum  by 
atcttlth.  There  are  plenty  of  instances  of  highly  piovis  and  houourable 
peraons  who,  having  become  addicte<l  to  the  drug,  d^cended  to  lying, 

iling,  and  cheating  in  order  to  obtain  it ;  but  if  we  look  on  that  as  part 
parcel  of  their  vice,  we  need  not  strip  them  of  every  shred  of  moraUty 
ther  ever  had.  It  may  not  be  said  nf  ali.  but  I  believe  it  can  be  said  of 
some:  They  were  lM»rn  gentlemeu,  they  will  die  gentlemen,  no  matter  to 
what  depth  of  iiiisfortune  they  have  fallen. 

The  next  and  most  iraportant  consideration  is  the  treatment.  Can  these 
unfortunates  bt»  save«!  ?  They  can,  but  the  chances  an?  against  them.  Foot 
"  Emancipation  from  morphin-8lavery  is  unattaiuable  by  v()luntary 
>rt."  "Jaeckel  is  uuaware  of  any  auoceasful  caae  of  self-treatment  in 
IttorphinLam,  und  doos  not  advocate  its  l)eing  atteinptcd,  even  in  the  čase  of 
modical  men."  Besidea  the  caae  mentioned  by  lilair,  I  have  nnlv  fuund  one 
otht*r  čase  atte^ted,  viz.  that  of  a  chenust,  ^vho  had  taken  up  to  60  graitis 
of  n»irj>hia  a  day ;  he  ga  ve  it  up  in  Octolier  1880,  and  in  October  1890  wa8 
«tin  frev,  never  having  taken  it  in  the  meantirae.'     It  is  obvious,  therefore, 

most  aadist  them  to  do  what  thev  c^inuot  do  themaelves.    We  muHt  never 

'   firUM  Mtdicitl  Jiyumal,  1890,  vol  i.  p.  1470, 
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forget  the  fiery  ordeal,  the  terrible  battle  they  have  to  Hght  before  thev  cau 
gain  deliverance.  The  wretcheduess  and  enteeblement  of  niind  and  hod)' 
will  necd  unfailing  sympathy,  firniness,  gentloncss,  and  ttxc;t  on  the  ]>art 
both  uf  plijsician  and  attendauts  to  enable  theiii  to  bear  up  and  light  a 
victoriou8  battle. 

Ot'  the  mcthcdtt  there  are  t\vo  which  may  paas  without  consideration  r 
the  daeptive,  \vhicli  is  puerile ;  the  sithstitution,  \vhich  Ls  culpuble.  Ci>came 
is  the  drug  which  haa  been  most  used  as  a  aubstitute  fbr  iuoqiliia.  Erlen- 
ineyer,  who  has  had  a  very  large  eKperiencef  comea  to  the  IblloNving  con- 
clueiona:  (1)  That  it  doea  not  stop  the  morpliia  craving ;  (2)  that  its  eHect 
is  vt!ry  tran»itory,  lasting  oulj  from  12  to  25  uiiuutes;  (3)  that  cocaiue  Ls 
a  real  substitute  for  morpliia,  and  not  an  autidote ;  (4)  that  it  sliould  not 
be  given,  as  its  eJiect  is  ho  temporarj  and  its  use  dangt?rt>u8,  and  very  liable 
to  develop  a  hahit  Tivliiob  is  wor8e  than  morphiuism.  The  other  methods  of 
deinorphinisation,iL&C\iSirco{,  ouIIb  it,  coiiaist  in  siniplj  wit}diolding  the  drug 
in  one  of  threeway8:  (1)  The  abrupt  or  Levin8tein'3 '  niethod ;  (2)  the 
rapid  or  Erleniiieyer'8  iiiethod ;  and  (3)  the  gradiud  niethod. 

Whether  the  babit  bas  beon  of  long  or  sliort  diiration,  the  withdrawal 
of  the  drug  is  follo\ve»l  by  a  train  of  svraptoms  cla8sic'illy  known  as  tthstine.nz 
st/mptonie.  In  some  cases  they  are  rouch  umre  severe,  and  uppear  with 
greater  rapidity  than  in  otliers.  Souie  perHoiis  endure  theni  quietly  with 
sileut  fortitude,  othera  \vith  abjeet  and  apat,lietic  despair ;  bul  inoat  jjatients 
eshibit  constant  restleasiiesa,  tramping  excitedly  up  and  dowu  the  room, 
vvringing  their  band.s^  shouting,  nntaning,  bewailinii,  entreating  for  tlie  ilrug 
which  alone  can  allay  their  suffL-ringB.  These  sufferinga  are  of  \ariou8  Jdnds, 
a  peculiar  uneasy  seusation  in  the  luuscles,  a  "  horrible  senHation  "  aa  one 
patieat  »Uled  it,  and  could  give  no  further  description,  though  he  had  no  niean 
command  of  language ;  also  actuat  agoniaiug  pain  in  the  bonea  and  the 
neighbourlittod  of  the  joiuts,  "  aa  if  he  had  been  beaten  with  ntiekH  or  tlie 
bouea  broken."  Again,  iuteuae  pain  of  a  guawing  chanu^ter  in  the  stoniach, 
"  as  if  rats  were  gnawing  at  his  stomach,"  the  very  expre8aiou  uaed  by  Mr. 
Addington  and  Dean  Carlisle,  as  the  patient  pointed  out  to  me  afterward3 
when  he  read  De  Quinc;ey.  There  ia  great  irritability  of  the  atomach,  so 
that  little  or  no  food  can  be  retaincd.  Frequently  there  in  [>olTuria,  causiog 
intense  thirst,  and  ooniuionly  thero  ia  profuse  liiarrhtea,  \vliioh  m!iy  intleed 
become  ao  escesaive  aud  eshaustiiog  aa  to  threaten  or  Lermmate  hfe.  I  have 
been  forced  to  stop  the  treatmeut  and  give  liberal  doses  of  upiuiu  to  check 
this  dangeroua  8yrnpt<im,  bat  it  \va9  given  in  the  fortn  of  pili,  not  by  hypo- 
demiic  injectiftu.  This  atage  (>f  excitement  is  graduallv  replaced  by  a 
coudition  of  profound  exhauHtion  through  whieh  t!ie  aufferiags  stili  cotitiutie. 
Fr&rjUtintly  hallucinationH  and  deliriuui  appt>ar,  \vith  marked  treuior,  (;lHae]y 
reaembling  the  dehriuui  tremeus  of  al('.i>holiiiui.  Sleep  is  absoliiielv  banisbed, 
and  a»  f^Hjd  caniiot  fw  retaiued,  the  patient  is  in  a  few  daya  reduced  to 
extreuie  prostration,  vkich  may  end  fatally  eveu  if  he  has  survived  so  long. 
Indeed,  Dr.  Le\'iniatein,  who  advtteated  the  alinipt  %vithdrawal  niethod,  8ay8 
"  they  most  frequently  become  violent  and  suioidal,  and  ont  of  a  large 
nnmber  unly  25  per  cent  recovered."-  These  ajnijittnus  are  then  so  gi-ave 
aud  alarmiug  that  the  abrupt  withdrawHl  niethod  canmit  be  advocated 
except  iu  rare  iustances,  where  the  patient  is  strong  and  robiiat,  where  the 
habit  has  not  become  confirmed  by  long  use,  and  the  dose  has  not  lieen 
exce8aive. 

Erlenuieyer  recognising  the  gravity  of  these  ahstinem  si/mptojae 
advocuted   the  rapid  withdrawal  mcthod,  cutting  olf  the  whole  8upply  of 

'  Of  tliE  Schonibtrg  Insaiie  Asvluni,  Burlin.         -  Seribncrs  MuiUJdy,  vol.  xx.  p.  41iJ. 
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morpliia  by  largely  diminishing  iloses  in  from  six  to  tAvelve  day8.  This 
metliod,  hovever,  t.!i<ju^'ti  preterable  tu  the  at>rupt  method  in  tliat  the 
datjger  is  diuiiuished,  leu\  es  mueh  to  l>e  deaireil ;  the  ahstinenz  symptome 
jil>peur,  and  though  teniixjrarily  a  little  allayed  at  each  injection.  do  not 
disiippeiir,  and  the  iiatient's  mitterings  are  really  prolougetl.  Erlenmeyer 
hiiiiself  recognises  this,  and  in  1896  wrote  that  "  fnr  three  years  he  had 
a]»andoDed  the  method  associatcd  \vith  his  name."  '  The  gradual  method  is 
then  the  one  \vhiL-h  hiis  ioiind  most  favour  with  tlutse  in  a  ]j()sitiou  tu  form 
thf  best  Judgnient8.  A  čase  of  l>r.  BriUthwaitt''8  \viJl  bt-st  ilhistrate  tliis 
tuethod.  The  patient  wa8  in  the  haliit  of  takiug  40  giu  of  murpliia  a  day."- 
The  treatment  beg-.in  \vith  30  graius,  and  grudual  reduction  took  plače  till 
the  forty-8econd  day,  when  none  \vnH  giveu  ;  the  injcctions  \vere  given  only 
three  timea  daily,  he  got  ;;50  graius  of  broniide  of  sochi  at  night,  and  .^j- 
Ea8tou'a  STrup  three  times  in  twenty-foiir  liours. 

One  other  pbiu  of  very  gradiial  withdra\val  iuay  in  some  cases  be 
efticHcious.  A  solution  is  obUiined  ttf  the  sti-eugth  tiHod  by  the  patient. 
Every  8yringeful  withdrawn  from  the  hottle  is  leplacetl  hy  au  equal 
quantity  of  distilled  or  boiled  water.  By  this  uieans  Lhe  dose  is  diuiinished 
by  infinitesimal  degreea,  till  at  last  the  patient  is  getting  none  of  the  drug 
at  ali. 

From  what  has  heen  said  it  is  obvious  that  it  vvill  be  almost  au  absolute 
nece*wity  for  treatment  that  the  patient  is  removed  from  his  ovvn  home,  and 
placed  in  a  epecial  jLsyhim  \vhere  he  caii  be  \valcheil  and  uiirsed.  It  is  very 
exc«ptional  tu  tind  any  ease  of  successfuJ  burno  treatment  of  morj-ihinism. 
It  is  better  that  he  should  not  a8»tx;iate  \vitiv  any  other  patient  sufferiug  in 
the  same  way,  aa  they  will  con8tantly  talk  of  themselve-s,  their  doses  and 
aud  \\\l\  oft^iti  plot  to  earry  out  some  deception  to  obtain  their  dnig. 
this,  the  more  the  thoughts  and  conversatiou  run  on  morphia  the 
bnrder  ia  it  to  recover  the  lost  wiIl-powt'r  that  is  so  nece8»iry  for  the 
flfiraggle.  Their  Hurroundings  should  lw  ecmifortable,  bright,  and  cheerful. 
Their  inedical  and  nursiug  attendanta  should  l>e  atteutive,  kind,  lirm,  and 
8ympathetic.  A  good  tactful  female  nurse  is  much  siipierior  to  a  male 
nurse.  In  a  čase  in  which  the  hahit  wa8  not  of  loug  diiriitiou,  where  the  daily 
dose  wa8  only  4  to  5  grs;,  and  I  udopted  the  abrupt  plan,  the  piitieut  wa3 
controlled  and  tided  over  hi«  jtericnl  of  iui8ery,  raviug,  viuleuce,  aml  despair 
by  a  3'oung,  phy8:cally  weak,  biit  Krm,  kindly,  and  Hyinpathetic  female  nursi'. 
He  was  in  a  pri  vate  hospital  and  not  under  restraint.  It  is  almost  certaiu 
that  with  a  male  nurse,  or  \vith  any  phyHically  strong  but  less  sympathetic 
atlondant,  he  vvould  have  thrown  aside  ali  routrnl,  left  the  house,  and  taken 
again  to  his  "  needle,"  if  he  had  not  done  wor80  by  iising  violence  to  himself 
and  oihem. 

Besides  these  general  con-siderations  of  the  treatment,  there  are  some 
IMirliculars  that  alioiihl  rt<-eive  further  atteution.  Wliile  diminishing  the 
dom«  of  nior])hia  valuable  liolp  may  be  obtained  from  atropine ;  it  arrests 
the  profuse  secretions,  teiiding  to  prevent  the  oc<.'urrence  of  diarrhrea,  and  is 
said  t«  materially  alLiy  the  abstiiunz  st/mptovn-.  It  is  reeommended  to 
begin  with  ^^^  gr.  sulpljate  itf  atropine,  and  to  gradually  increase  the  doee, 
Vi'atchii]g  cloHely  its  eifects.'     Dr.  Gerard  Smitu  recommends  sulphate  of 


Prog.  nitdicale,  I  Rt  Augtut  1890. 
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spartein  to  lessen  the  "  abstinence  storm,"  and  wheu  the  pulee  8how8  severe 
tension,  Ditro-glycerine  or  nitrite  of  ainj'!  gives  rapid  relief.  Dr.  Fleming 
recomuienda  that  when  inaomnia  is  very  protracted  tr.  of  cannabis  iudica 
in  38S.  to  3j.  doses  ehould  be  giveu  at  bedtime.  The  broinides  are  of  decided 
nse  in  the  treatiuent  of  a  caae,  and  inay  be  given  in  large  doses.  Dr. 
Neil  Macleod  reported  two  cases  in  \vhich  a  well-eatabli8hed  iiabit  \va8 
cured  bv  broniide  poisoning/  and  haa  since  tried  it  in  cthers  aud  stronglj" 
advocates  it. 

The  best  drug  for  the  insomnia  during  demorphinisation  is  trional,  given 
in  40-grain  doses  to  adult  males,  30  gns.  to  feniales.  J^Ieep  follow8  iu  froui 
thi-ee  to  four  hours,  hista  un  an  average  seven  to  eight  lioura.  aud  is  sound, 
dreaiiilesa,  and  refresluug.  Dr.  J.  B.  Matteaon  of  the  Brookljn  Home  for 
drug  habitui^  sajs:-'  "We  use  it  exclu8ively  for  the  tirat  8ix  or  eight 
nights,  decreaaing  it  gradually  to  half  the  initial  dose.  For  the  insomnia  of 
tuorphia  hal)ituL^s  it  is  the  most  valualile  8<:>poritic  we  possess."  He  advises 
that  when  pain  ie  pre-sent,  the  trional  should  be  coitibined  with  codeine,  and 
fchus  it  givea  8iitisfactory  results. 

Erleniiieyer  bas  given  u  very  important  eontributiou  to  tlie  treMtment  of 
demorphinisation.^  He  has  found,  by  meane  of  the  stomach  tute,  that  where 
morphia  has  been  taken  there  is  a  great  exce8s  of  HC!  in  t!ie  stomach. 
This  19  dne,  he  beltcve»,  to  the  pro"vdnus  narcotic  ettect  of  the  nioq)bia  on  the 
glands  and  the  dulled  8eusil>ility  of  the  nerves,  as  the  morphia  i.s  ex- 
creted  by  the  gastric  glands.  Wheu,  however,  the  narcotic  source  is 
8uddenly  cut  off,  the  reverse  of  this  condition  obtains,  there  is  byperHecre- 
tion  of  the  glands,  aud  the  nerves  become  h^^persenaitive,  bence  the  estreme 
gastric  and  nervoiia  8ymptoin8.  He  there fore  keeps  the  gastric  contents 
neutralized  with  large  draught.=i  of  035  per  cent.  aolution  of  bicarhonatc  of 
soda,  with  the  result  that  be  has  treated  ."iO  cases  in  this  %vay,  witb  total 
abaence  of  gastric  and  nervoua  8ymptoin8,  although  the  craving  for  the  drug 
reniains- 

Thougb  it  is  rare  to  mo(?t  witb  pregnaney  in  a  morphinomaniuc,  it  does 
occur,  and  iu  such  a  caae  great  čare  should  I«  exerciaed,  as  any  atteuipt  to 
withdraw  the  drug  is  almost  sure  to  1«  follovved  by  abortion  or  miscarriage. 
It  shonld  hLso  )<e  remembered,  as  pointed  out  by  Krleninever,  that  infants 
bom  of  luotbers  addicted  to  morphia  are  attected  \vith  frbstinenz  t^i/inptom^. 
They  are,  in  fact,  congenital  morpbino  habitii«'s,  and  an  sotui  as  thev  are 
aeparated  at  birth  from  tbeir  source  of  supplv.  are  liable  to  seriona  trimbles, 
auch  as  complete  insomnia,  whieh  in  one  ease  lasted  for  8ixty  boura.*  Thia 
is  quite  borne  out  by  the  fact  that  morphia  haa  been  found  in  the  blood  of 
the  uijibilieal  vessels  and  ffetal  placeutii  of  a  new-born  cliild  vbose  mother 
wa8  a  morphinist.^  Again,  sbould  a  nioq>binoTnaniac  be  seized  by  any  aevite 
or  sulMit^ute  illness,  his  morphia  must  ]»e  contiuued,  as,  if  stopped,  Bymptom3 
may  arise  which  may  puzzle  the  pbvsiciati  and  8eriou8ly  endauger  the 
pfttient'a  life.  The  čase  is  related  in  the  Lav^ct,  of  a  mRdical  man,  a 
morphia  habitut'  who  got  pneumoniu.  Most  alarming  symptoms  of 
dy8pnoea,  cyano8i3,  weak  aud  irregular  beart-action,  and  exces8ive  rapidity 
of  pulse,  caused  the  greateat  auxiety  for  tlie  result,  and  it  appeared  that  a 
fatal  issue  vvasprevented  only  by  n.  recognition  that  these  were  the  (ihstincnz 
simptome  of  a  morphiui.st  ratber  tliau  due  to  the  pueumoiiia,  aud  by  a 
proiiipt  recourae  to  the  stiniulaut  for  wbit:h  the  svsteiu  was  Gra^■iug. 

For  auch  an  ensUmng  habit  as  morphinomania  there  sbould  be  even  a 

'  B.  M.  J.,  1887.  ii.  76.  "■»  Med.  Jttcord.  ]  Itli  December  1893. 
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earnest  ooDsideration  ot*  prophvlactic  thau  of  curative  meosures.  ISIosL 
of  the  blessings  that  natiirt)  lias  pluced  within  our  reach  mav,  1»^  iinproinT 
uae,  be  turned  into  evils.  Opium  ia  one  of  these  M»iRsiugs.  The  immortnl 
Sjdenhaiu  is  said  to  have  atated  Ihat  he  would  not  practise  his  profemsinu 
if  he  could  not  administer  opiuuL  Both  itn  blessings  and  its  evils  are 
undoubtedly  inostly  exerci8ed  through  the  agencv  of  the  medical  proftvssion. 
The  former  cannot  be  given  up  becauae  of  the  latter,  so  it  becoiues  iiiijH>ra- 
tive  to  use  everv  means  to  guard  agjiinst  the  danger.  Unless  iu  tlic  čase 
of  a  fatal  illness  a  hypodermic  injection  of  iiioq^»hia  should  not  be  given,  if 
it  can  Ije  done  without,  or  if  sutticicnt  relief  can  be  obUiined  by  anv  otliiT 
fonn  of  uiedication.  A  patient  shouUI  never  be  allo\ved  to  iuject  hiuiself. 
A  preacription  for  niorphia  »hould  never  be  given  if  it  is  po*wible  to  avoid 
doing  »o ;  if  it  is  given  au  attempt  should  be  uiade  to  prevent  its  rejietition 
\nthout  the  prescribers  authority.  Lej^^islation  luight  aid  ua  in  le^sening 
the  evil  by  uiore  rigorous  law8  regarding  the  šale  of  the  drug,  e.ff.,  great 
good  iiiight  be  done  if  it  were  niade  illegal  for  pharmacistt*  to  repeat  a  pre- 
Bcriptiou  for  nioq)hia  (cocaine  or  chlonil)  unless  it  bore  the  signature  of  a 
medical  man  with  date,  ordering  it  to  bo  so  rejieated,  and  the  rene\val  should 
be  counteraigned  by  the  pharmacist. 

With  the  escejition  of  nientioning  that  in  1897  a  French  civil  law  court 
iblished  a  will  mude  by  a  nioi^^thinoniamac,'  we  will  not  go  iiitn  tbe 
■medico-legal  aapect«  of  the  čase. 

TiiE  (JocAiNE  Habit  is  of  more  recent  gTowth  than  that  of  niorphia.  The 
[drug  wa8  only  regularly  introdiiced  into  medicine  between  t\venty  ami  thirty 
[ye*irBago,  biit  alxeady  its  victims  are  nuraerous,  and  to  be  found  far  and 
Inear. 

In  even  its  legitimate  employnieut  it  appears  to  be  a  more  daugerous 

I  drug  than  morjthia.     The  great  fretiuenuy  of  very  alarming  sruiptoina,  and 

the  largij  niiinber  of  death.s  recorded  after  its  adminiatiation  callcd  furth  an 

impitrtant  "  leader"  from  the  Britiah  Medical  Journal  in  1889,  pointiug  out 

[it8  dangers  and  how  they  were  luanifested,  with  numeroua  case^  as  exau»ple8, 

and  infonnation  regarding  antagonintic  drugs. 

As  an  enHlaviug  drug  it  appcara  to  be  the  most  insidious.  the  most  rapid 
iu  it«  conque.st,  the  lutist  deuioralising  in  its  effectB,  and  the  most  periiianent 
in  the  marka  it  leavea  upon  the  fe\v  emaucipated  oues. 

Aa  to  the  way  in  which   the  habit  ia  acquired,  there  aro  two  principa! 
methoda : — 

The  firHt  and  most  important,  as  being  the  worHt,  ia  that  iu  vvhich  it  is 
luaed  aa  a  Bubstitute  for  the  niorjjhia  habit.  The  conditinn  of  afTaira  in 
lisuch  a  čase  ia.  aa  Erleumeyer  aptly  puts  it,  like  the  luan  out  of  whoni 
a  devil  having  been  čast,  \vent  and  took  unto  himself  seveii  other  devila 
wor«e  thau  the  tirat.  The  picture  of  tbe  morphiuomaniac,  hirid  and  de- 
\  preeaing  though  it  ia,  ia  but  a  feeble,  hazy  outUne  beaide  that  of  the  cocaine 
[jnadman. 

A  phy8ician  who  had  been  an  o]>iuni  eater  for  eeveral  ye4ir8  aiibslituted 

h)*i.H»dermic   injections  of  cocaine ;  he  aoon  got  delnaion«  of  |jen»frcution, 

hallucinatioua  of    aight   and    heariug,   lasa    of    memorv,    luuacular    iiico- 

|Onlinati<tn,  and   apliasia  (l*hil(ulel.  Med.  Nevs,  7tli  Jan.   1894).     Another 

ijihvsiciau  subHtituied   c<icaine    for   moq)hia,   and    «^^\l  iKKaime   a    tneutal 

Lanci  phrsical  wreck,  having  to  give   up    hia  profeasion  and    retire  to  a 

home  where  he  could  Ijc  under  control,  and  where  he  wji8  unable  to  nbtain 

the  drug. 

Another  metliod  ia  by  ita  ulaiae  aa  a  true  medicinal  agent,  either  whero 

«  B.  M.  J.,  I8tt7.  ii.  4W. 
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in  a  really  painfvil  afFectioa  it  is  repeatedlj  taken  fnr  relief  of  this  condition 
and  thtni  cannot  lie  giveii  iip,  or  whei"e  it  is  taken  ior  some  trivial  coiii- 
plaiut  such  as  sore  throat,  corjza,  etc,  and  iusidiouslj  constitutes  itself  a 
neceH8ity. 

As  atj  i;xaujplc'  of  the  furiiior  iiiav  he  ^iven  the  caae  uf  a  woiiian,  loritierlv 
a  nurae,  whi>  injecttnl  lierseU*  vvith  citcaiue  for  Hciatiua,  aml  contituied  its  use 
till  it  becaiue  a  "  halnt " ;  a  do.se  of  IG  gi"ain9  Imnight  al-HJUt  coUapse  and 
alniDst  death.  The  ■medical  man  \v[io  vvas  Iheu  called  to  see  lier  discovered 
that  slie  obtained  the  dru^'  re*^ularly  "  from  au  uiiqualitied  dniggist "  {B.  M.  J., 
1889.  ii.  7f.O). 

With  res^^iect  to  the  latter  cause  Dr.  Leunox  Brovvne  ivrites  a  \varning 
agaiust  ctx^iine  lozeuges,  sprujs  for  t!ie  noše,  and  siieh  Hke;  and  sajs:  "  None 
but  those  speciall)'  ocoupieJ  in  laryngology  and  o])hthHhnology  <i»in  have  au 
idea  of  the  exteut.  to  \vhieh  exce8Hive  itululgeuce  in  cocaine  is  carried."  Dr. 
Zangger  of  Ziirich  relates  tlie  eaae  of  an  Enghsh  lacly  who  waa  iu  the  hahit 
of  taking  about  30  graias  of  c<x;aiue  dailv.  Two  year3  before  she  had  lieen 
given  a  prescriptinn  eontaining  48  graina  of  cocaine  in  2  ounees,  aa  an 
application  for  her  guma;  she  eontiniied  ita  use  and  swallowed  it.  Ae  the 
boLtle  lasted  only  thirt;y-8L\  lioura,  she  took  ahoiit  30  grains  a  day.  In 
additiou  she  took  20  to  oO  grains  of  chh-vral  hydrate  every  night  to  indnce 
aleep.  Her  conditioii  wa.s  one  of  extrenie  nervcnis  prostratiori,  inorally  und 
mentallv  atfected,  with  i>eri(tds  ol'  extreiiu':  depressinn  folhivved  I»y  uudue 
brightuesa  and  autivitv,  and  vvdth  now  aud  then  hy3tei'ical  ]>araly8es  whioh 
laated  for  one  or  two  davH.  He  gradiiallv  redneed  tlie  drug  tn  9  grains 
daily,  but  fchen  slie  8uddeuly  left  Mm  čare,  and  remnued  her  hahit  (B.  M.  J., 
1896.  ii.  123). 

Agaiu.  a  father  ke])t;  and  took  a  solution  of  cocaine  which  he  had 
originally  ohtaiued  (\vith<iut  presiTiption)  for  UMithaclie.  His  daughter, 
having  toothache,  weut  aud  took  a  dose  of  thia.  She  8wallowed  about  2 
drfuna  at  6.3U  and  died  at  7.30.  It  \vas  a  10  jter  cent  sohition  ;  she  had 
taken  abont  12  grains  [B.  M.  J.,  1895,  ii.  11G2). 

A  druggisL  counueneed  lds  tiiiljit  h}'  usiug  n  4  pcr  cent  solution  as  a 
naaal  8pray,  and  gradiially  increased  it«  btrengtli  till  he  used  7  grains  at  a 
aitting,  aud  presented  ali  the  syni]itoniH  of  a  regular  habitue  (Fhil.  Med. 
JVrws,'lHM,  7th  Jan.). 

A  uiedieal  man  first  used  a  4  per  cent  solution  as  a  nasal  S5pray.  He 
couLinued  it  for  ita  stinmlating  elTects,  aud  soon  betiame  a  \ictini  to  the- 
hahit  (UAd.). 

The  reaaons  for  the  «langer  of  tliese  methods  of  use  of  tlie  tlrug  are  well 
iKiinted  out  by  Dr.  Leunox  Browne.  He  shows  tliat  the  drug  after  long 
uae  loses  its  aualgesic  elfeets ;  tliat  though  at  tirst  proinoting  Halivary 
secretiou  it  later  cause.s  aVtnormal  drvness  of  the  uose  and  throat ;  that 
though  at  lirst  it  relieves  the  engorgenient  of  the  mucous  meudjrano  of  ihe 
tnrhinateil  bones,  ita  prolouged  use  leads  eitlier  to  auieniia  and  atrophy, 
or  to  iuerease  in  the  inten8ity  and  chronieity  of  the  hyperaMuia. 

Perhaps  the  most  insidious  method  of  getting  into  the  "hal)it"i8hy 
means  of  mcdicuted  drinks  and  H\veet8,  such  as  wines,  cocoas,  voice  lozenges, 
and  the  like. 

Dr.  Miluer  Fothergill,  iu  tlie  FractUioner's  Handhook  of  TreatrMut, 
8ays :  "  Coca  wine8^  and  other  niedicated  \viueB.  are  largely  consnmed  hy 
people  who  consider  themaelvea  total  aljstainers."  What  wonder  ut  tlita 
when  in  our  leading  medical  journal  the  puhlic  read  its  teatimonials  of 
thest^  aboininations,  e.g.,  "  The  uiakers  addiice  uiedical  te8timony  as  to  the 
value  uf  these  coca  vvines  in  mental  and  hodily  latigue  and  in  the  tn^at- 
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luent  of  nervous  exhaustiou,  with  sleeplegsness  and  other  afiTections."  This 
in  1888  (^.  M.  J.,  1888.  \L  1344).  Or  iu  189;i  on  "  Coca  chjuupa^'ue." 
"  presented  in  a  forui  in  wliich  ii  uiay  1»?  uaed  vvithout  any  misgiviug  by 
aU  invalids,  and  by  those  who  dcisire  to  rt\ail  theuiselves  of  its  tonic  and 
nsstorative  power8.  It  constitutes  a  decideil  aud  laudable  progress  in  what 
may  be  called  dietetic  therapeutics "  {B,  M.  •/.,  1893,  iL  \'1\\)\  They  are 
furcher  recommended  as  "containiu^  a  large  proy*oriion  of  the  aUodiiid." 
or  "of  unusual  strength  and  concentration."  Tliis  is  the  wor8t  form  of 
ativertiaiug.  WTiat  \vonder  that  Dr.  Snow  of  Bournemoulh  ieels  called 
\x\HMx  to  \vrit^  dniwing  attention  to  "  the  increuse  of  intemperance  aiuonj^t 
invalids  Irom  the  euormons  coosumption  of  c<x:a  \vines.  »mie  of  these  wine8 
dei>euding  for  their  alkaloid  froia  the  leaves,  but  some  \vitli  considemhle 
quuutitieM  of  the  hjdrouhlorati.*  of  cocaine  in  them  " ;  he  »iys,  "  the  patieuls 
not  onlj  become  alcoholio,  but  it  induces  in  them  \vhat  Erlcumeyer  ealb 
'  the  third  acourge  of  humanity,'  the  cocajne  habit.  They  bec<ime  nervous, 
tremulous.  sleepless.  with  losa  of  appetite,  and  ttiiHlly  drifi  ijito  pitiable 
neiirasthenia  "  {B.  M.  J.,  1897,  ii.  1666). 

The  ettecta  of  cociiine  in  varying  doaes,  as  very  fiilly  investiguted  by  Dr.  K. 
Stockmunn,  is  given  in  hi.s  "  Report  on  Cocaiine  Alkaloiils"  (/f.  M.  J.,  1889, 
i.  1043).     (1)  Very  small  doses  escite  the  8enaibility  and  decreaae  luotilitv ; 

(2)  liu^r  doees  caut^e  a  loss  of  umscularco-ordinatiou — u  Iohs  iu  thi*  |>ower 
of  movement  from  one  plače  to  aiiother,  while  seusibilitv  ih  outirely  retuinod  ; 

(3)  Stili  largor  doaes  cause  diminution  aud  ultimate  disapjiearduc*'  of  sensa- 
tion,  the  excito-mot<.>r  power  b»eing  never  lost ;  (4)  In  fructional  doaes 
charucteristic  tetanus  is  caused.  Mosso  pointed  out  that  it  increased  the 
\xv\y  temperature  (Moi«o,  Cbl.  f.  die  mtd.  IViss,,  1886.  372).  Its  coutinued 
nse,  as  in  the  čase  of  habit,  where  the  teDdency  is  to  regiilarly  iacraise  the 
doee,  brings  about  with  comparative  rapidity  a  atate  of  profound  men  tal 

id  moral  degradation.     Amongat  the  tirat  ill  ettects  are  sleeplessness  aud 

iorexia,  t\vo  conditions  which  m  themselvea  are  sufficient  to  undermine 

any  constitution.     To  theae  are  soon  added  headache,  muscular  inco-<irdina- 

tion.  loas  of  memorj',  heljetude,  eneuresis ;  emaciation  by  this  tirne  is  well 

marked,  and  conatipatiou  is  always  present.     Soou  delusions  appear ;  they 

lare  usuftUy  those  of  persecution,  and  render  the  victim  verv  uuhapi»y.     He 

Ijihuts  himself  up  in  soUtude,  oulv  to  creep  abro«d  in  the  dejith  of  night  or 

Ithe  Htillae.s.s  of  the  early  dawu.     Ralluciiuitions  are  a  ctjustant  svitiptom; 

theae  are  both  of  aight,  heariug,  and  uommou  sensation,  and  Magnau  firet 

drew  atteution  to  a  peculiarity  of  this  latter  as  a  pathognomonic  snnptom 

ohronic  cocaine  poisoning.     Magnan'8  aign  is  an  halhicinatiou  of  feeling, 

of  foreign  bodies — grains  of  sand,  cry8tal,  wormH  or  niiL'rol)eH  below  the 

fikin.    The  value  of  this  sign  is  insisted  on  by  Kybako(r,  wlio  bas  never 

found  it  in  any  other  drug  habit,  nor  in  any  other  čase  of  iuebriety  (AfUn. 

imted.  Woc/i.,  189G,  1175).    Delusions  and  hallueinatious  are  not  far  removed 

from  dowuright  inKauity,  and  according  to  ali  oliservers  with  tho  largest 

oxporieuce,  Ricord,  Kerr,  Mattison,  these  unfortunates,  if  not  saved  from 

ihom8elve.s  liy  having  their  liberty  ttiken  froin  them  before  it  is  to<j  late, 

'beoTiine  insane,  aml  when  insane  the  great  tendency  is  towards  suicide. 

In8auity  more  frequeutly  follovva  the  cocaine  habit  than  any  other  d  mg 
habit. 

Whatt''ver  Uttle  ciianoe  there  is  of  the  innr])liinonmniac  broakiug  him- 
uelf  oft'  his  vice.  there  seems  to  l»e  uoue  for  the  victim  of  cocaino.  His  only 
chauce  w  eouiinenieut  iu  a  home  or  iuiylum,  aud  it  is  queBtif>uuble  if  any 
one  who  hiw  beeu  addicted  to  <;ocaiue,  after  recovery  ever  regaijis  the 
meutal  conilitiuu  which  waa  his  before  his  iulroduction  to  the  dnig. 
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The  treiitmeut  re^uirea,  more  irai)erutively  tlian  lor  uioqjIiia,  that  the 
patieut  be  ab3olulely  uuder  eoiitrol  iu  an  institution  froiu  whioh  he  canuot 
eacape  nor  get  his  clrug,  aud  where  there  are  pleaty  ol'  attendauts  to  \vatch 
him  aud  jtrevenl  him  from  doing  himself  iujurj.  Decocainisation  Bhould  be 
by  the  gradual  iiiethod.  A  stejidy  reductiou  in  the  quantity  of  the  drug 
takeu  should  lie  luaiie  daily.  Any  atteuipt  to  sudderdy  withdraw  it  or 
very  largelj  reduco  the  quantity  is  likely  to  be  followed  by  alartaing 
8ymptoui8,  lueutal  aud  phy8iw>l,  umiiia  aud  collapse. 

The  greiitest  attention  and  čare  should  be  given  to  obtain  sleep  and 
nouriahnient. 

He  iiiuflt  remain  under  čare  aud  treatment  many  monthB  before  he  cau 
be  cuiisidered  \vell  enough  to  be  trusted  to  take  čare  of  himself,  and  to 
voluntarily  n-fraiii  from  going  back  to  his  drug. 

Niel  Maeleod  strungty  advocated  the  treatment  of  both  cocaine  and 
morphia  habits  lty  oaortiious  doses  of  sodium  bromide  up  to  ,^j.  twice  a  day, 
prudiicjiig  tbereby  a  profound  brouiide  narcosis,  from  vvhich  the  patieut 
awakes,  probably  in  violeut  delirium,  but  havirig  lost  tlie  drug  cra\'e.  He 
claiuis  that  (1)  he  cau  cure  a  čase  withiu  tbi-ee  daya  by  tbia  treatment;  (2) 
that  there  cau  be  no  possible  deception  practised  by  the  patieut ;  (3)  the 
patieut  Ls  senaible  of  no  aulfering ;  (4)  it  is  not  necessar}^  to  bave  any 
special  home  or  institutiou  for  the  treatment — the  doctor  with  the  aid  of 
a  nurse  cau  carry  it  out  at  the  patienfs  hoiiie;  (5)  there  is  uo  risk  of  sub- 
stituting  a  second  drug  habjt. 

Tliat  the  habit  is  on  tlie  increase  there  ia  no  doubt.  This  ean  ouIy  be 
determiued  by  oues  owu  observation,  and  close  scrutinj  of  the  varioua 
meiUcal  jouruala  In  1897  over  forty  victims  of  the  cocaine  habit  appetired 
in  the  police  courts  of  Chiciigo  within  a  period  of  two  or  three  montlis,  aud 
the  report  8ay8  the  habit  is  cliie{Iy  iuduced  by  the  usiug  of  popuLir  remedies 
for  oulds,  etc. 

Thia  is  a  serioua  statemeut,  and  aho\vs  that  legislation  is  much  needed 
to  cuutral  the  »ale  of  the  drug,  aud  particular]y  ita  distribution  broadcast 
in  that  form  \vbich  eutraps  the  un\vary — namely,  as  ia  winea,  c<x;oa9,  aud 
8weetmeats. 

Several  states  in  the  U.S. A.  have  recognised  this,  and  in  1899  passed  a 
law  probibitiiig  the  šale  or  giving  of  cocaine  to  any  persun  e.vcept  a  duly 
aiuthorised  ]»by8ician  or  upon  a  pbyHiciaii'8  onler.  Even  ia  Turkey  the 
Sultan,  as  long  ago  aa  1892,  issued  au  irade  forbid(Ung  its  use,  and  that  of 
sulphonal  also,  throughout  hia  whole  empire. 

Aktipvrin  is  daily  becitming  more  commonly  used  by  the  puhlic  in  the 
self-treatment  of  their  real  or  fancied  disorders.  This  is  very  evident,  not 
only  Irom  the  observation  of  uieiiical  men  in  general,  but  by  noting  the 
large  uiunber  of  caaes  which  appear  in  the  journalH.  of  the  occurrence  of 
sjTnptoius  of  poisoniug  and  of  curious  rashea,  which  are  reported  as  ariaing 
from  tliirt  Helf-treatmeut. 

Autipyriu  is  mnst  frequently  tiiken  by  femalea,  U8ually  for  headache, 
and  its  use  has  not  unfrequently  degenerated  into  a  "  habit,"  but  to  notliing 
Uke  the  same  extent  as  morphia  or  cocaine. 

Antii)yrinoraania  causes  a  gradual  deterioration  of  the  general  health, 
loss  of  appetite,  sleepleaaucsa,  apathy — the  palieut  losiug  aH  interest  in 
domestic  or  other  matters,  and  ajjpeariug  dazed  or  half  asleep  until  lie^idache 
and  buzzitig  iu  the  ears  cauaes  restlessuess,  calliug  for  auotber  dose.  This, 
if  delayed,  brings  about  great  escitement,  foHovved  by  prostration,  \vhicli 
would  appear  to  tlureaten  life  if  a  supply  of  the  drug  is  not  available.  Heuce 
they  must  Ijc  treated  exactly  like  a  morphinomaniac,  that  is,  placed  under 
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control,  carefuUj  nursed,  and  the  drug  withdrawn  very  gradually,  the 
prtistratiou,  unorexiu,  inHomnia  being  8uitably  provideti  for. 

"VVechaelmaa  '  reconis  aeveral  caaes  of  this  habil,  and  notes  the  irequency 
of  eruptioDB,  chieHy  vesicular,  affecting   most   U8ually  the   uioutb,  hands, 

itals. 

Other  eruptions  have  been  frequently  noticed — Bcarlatiniform  over  the 
whole  body,  hsemorrhagic  ou  the  estremitiea,  du8ky  erythema,  stomatitis. 
Some  of  these  eruptions  are  painful. 

Cuppelletti  rticords  a  caae  of  the  habit  in  a  girl,  aged  23,  of  hjsterical 
temperament.  She  had  been  recomiuended  to  take  the  drug  two  yeiir8 
before  for  beadache,  and  had  continued  it  Bteadily,  increaaing  the  dose  up  to 
8  grammes  daily  (about  T^t^.)  At  this  tirne  she  came  under  treatment,  and 
wa8  eventually  compIetely  cured. 

It  ia  probable  that  the  misuse  of  this  drug  will  now  be  rarer  than  it  vras 
some  Rome  year8  ago,  as  in  1892  a  regulatioa  came  into  efiect  prohibiting 
its  šale  \v-ithout  a  medical  preacription. 

Antifebrin  is  also  responsible  for  some  victima  of  "  habit."  Here  again 
women  are  the  chief  autlerers.  They  generally  take  the  drug  for  beadache 
or  neuralgia,  and  finding  perhaps  temporary  relief  continue  it,  but  require 
increa.singly  large  dosee,  and  then  find  they  cannot  give  it  up. 

Its  prolonged  uae  causes  a  pecuUar  appearance,  which  attracts  attention 
and  gives  a  clue  to  the  patients  secret.  The  skiu  becomes  moist  and 
clammy,  and  a  pecuLiar  leaden-blue  tint  is  noticed,  efipeciaUy  of  the  conjunc- 
tivffi,  eoTs,  li\is,  touyue,  fingers,  and  toes,  but  it  may  be  generaL  The  blood 
appears  darker  than  normal,  but  other\vise  shovrs  no  important  change. 
The  patients  complain  of  langour  and  general  malaiae,  for  which  they  seek 
ledical  ad^-ice. 
_  The  most  common  source  of  the  drug  in  theae  cases  bas  been  some  of 
proprietarv  medicine.  In  1896  an  inquest  vras  beld  nn  a  young  woman 
whu  died  from  the  efTects  of  "  daiav  powders  for  headauhe."  These  were 
found  to  be  compoeed  mainly  of  antifebrin.  Several  other  caaes  of  cbronic 
poiaoning  from  the  same  »ourue,  and  also  from  "  kaputine  "  powder8,  wbich 
are  mainly  antifebrin,  have  l)een  recorded. 

PARALDElirriE  habit  is  by  no  nieans  unknown,  though  it  is  not  com- 
mon. The  drug  is  usually  taken  nt  tirst  for  insomnia,  and  the  habit  is  soon 
ikcquired. 

Tho  patient  becomes  anffimiu,  weak,  ansious,  tremuloua,  and  reetleee, 
with  uuateadv  gait ;  the  heart  becomes  feeble,  irregular,  and  intermittent ; 
tbere  is  great  emaciatiou,  although  there  alway8  appears  to  be  au  abnor- 
mallr  large  appetite.  The  breath  »melis  strougly  of  the  drug.  Mental 
v  uppear,  including  hallucinations  of  sight  and  hearing.  also 
rar  .  '08. 

The  uaae  m*y  be  mistakeu  for  delirium  tremens  ou  aocount  of  the 
tmnor,  gait,  emaciation,  and  condition  of  the  heart ;  or  for  diabetes,  from  the 
emaciation  and  enormous  appetite. 

Aa  with  the  other  "  habits,"  the  patient  must  be  trealed  in  a  home 
or  aojrlum  by  gradual  vrithdraAval  of  the  drog,  aleep  being  obtained  by 
•nlphonal. 

Kraft-Gbiug  mentions  the  caae  of  a  woman  who  had  for  a  7ear  taken 
4  gmuimes  (.')X.  nearly)  daily.  Goodman  instancee  a  woman  who  took,  in 
iocrvaaing  doses,  up  to  16  or  18  ounces  in  24  hours.  She  was  a  oomplete 
wnek,  covered  with  a  vedcular  eruption,  vrhich  amelt  8trongIy  of  paralde- 
hjde.  Elkina^  relates  the  čase  of  a  man,  aU  63,  who  had  1>eeu  taking 
'  t)mU.  mtd.  WMh.,  'Mih  M»jr  1«9«.  '  Ed.  Umi.  Joum.,  Jaly  10IW. 
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paraldehjde  for  2^  jears  for  insomnia ;  he  took  up  to  16  ounces  in  a  week. 
After  3  months'  treatment  in  an  asjlum  he  was  discharged  cured. 

Chlorodyne  habit  is  not  uncommon,  and  it  is  remarkable  how  many  of 
its  victims  become  the  subject  of  a  coroner'8  inque8t.  Though  a  drug  very 
much  used  by  the  puhlic  in  their  self-treatment,  especiallj  for  the  relief  of 
abdominal  pain,  diarrhoea,  toothache,  and  insomnia,  it  appears  to  be  the  last, 
viz.  insomnia,  which  is  responsible  for  most  of  the  victims  of  the  habit. 

The  condition  of  these  chlorodjne  sla  ves  becomes  much  the  same  as  that 
of  an  opium  or  morphia  habitu^.  At  an  inquest  latelj,  the  friends  of  the 
vietim  said  that  he  would  sometimes  lie  senseless  for  hours  after  taking  a 
tablespoonful  of  the  drug.  At  another  inquest  it  came  out  that  the  woman 
drank  two  or  three  2-ounce  bottles  per  week. 

Their  treatment  must  he  carri^  out  on  the  same  liues  as  that  of  a 
morphinomaniac. 

Eau  de  Cologne,  Salvolatile,  and  Ether  drinking  maj  be  called 
habits,  but  should  be  more  properlj  considered  with  alcoholic  ixitoxicants. 
The  first  two  are  not  common,  and  are  of  necessitj  almost  confined  to  the 
upper  classes  of  societj.  Ether  drinking  is  or  was  verj  common  in  some 
districts,  notably  the  North  of  Ireland  —  two  or  three  rapid,  evanescent 
ether  intoxications  on  a  market-day  being  considered  better  value  than  one 
long  vrhiskj  debauch. 

Not  long  ago  a  man  was  arrested  in  Kensington,  and  "  it  transpired  that 
he  vras  addicted  to  the  self-administration  of  chloroform,  an  odd  kind  of 
mania."  He  wa8  discharged  pending  arrangements  to  tidmit  him  to  a  home. 
This,  however,  must  be  a  very  rare  habit  indeed. 

Drug-habit  victims  rarely  offend  against  anybody  except  themselves,  and 
indirectly,  their  friends.  They  do  not  appear  to  swell  the  criminal  class  to 
any  appreciable  degree.  I  have  not  come  across  any  account  of  criminal 
proceedings  against  such  unfortunatea  Dr.  Bevington  of  the  Central 
Criminal  (Lunatic)  A8ylum  of  Ireland  informs  me  that  he  has  no  such  čase 
under  his  charge,  nor  does  he  know  of  any. 

To  ali  who  have  fallen  under  the  enslaving  influence  of  drug-habit  we 
should  extend  our  pity  and  lend  a  helping  hand,  not  passing  them  by  "  on 
the  other  side  "  from  either  loathing,  contempt,  or  self-interest. 


IVIorphOBa(see  also  "  Scleroderma,"  and  "  Sclerema  Neonatorum  "). — 
The  term  is  applied  to  a  circumschbed  induration  of  the  skin,  usually  in 
the  form  of  areas  of  considerable  size,  in  which  the  skin  has  a  dead  white 
appearance,  and  feek  inelastic  and  brawny  to  the  touch.  The  onaet  of  the 
condition  is  frequently  rapid  and  apparently  causeless.  When  developed 
the  patches  tend  to  persist,  but  occasionally  disappear.  Sometimes  it  is 
associated  with  slight  sen8ory  elevations  in  the  affected  areas,  this  lending 
support  to  the  ^^ew  that  this  is  a  nerve  affection.  In  other  cases  sen8ory 
changes  are  slight  or  absent.  The  most  common  site  is  the  upper  part  of 
the  trunk.  The  etiology  and  the  pathology  of  the  condition  are  unknown, 
and  in  the  absence  of  exact  knowledge  the  condition  is  usually  regarded 
as  a  trophic  neurosis.  The  subject  will  be  further  considered  under 
"  Scleroderma,"  of  which  Morphoea  is  really  one  of  the  varietiea 


Morvail'8  DIsease. — This  affection  is  really  a  type  of  syringo- 
myelia  associated  with  marked  trophic  disturbances  in  the  form  of  painless 
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Stive  whitlows.  There  ia  much  about  the  diaease  that  is  stili  obacure. 
lether  the  condition  of  the  fingers  is  entirelv  depeudent  on  ihe  cord 
lešioDS,  or  whether  dependent  on  a  coincideut  neuritis  is  stili  unknown. 
The  olinical  features,  diaguosis,  prognosis,  and  treatmeut  will  be  disoussed 
luider  "  Sjringomjelia," 

MountSlin  Fcvcr. — A  form  of  fever  deacribed  by  Osler  a» 
occurrLng  in  the  Western  States.  The  diseaae  is  unknown  in  this  couutrj. 
Eecent  inveatigations  by  Woodraff,  Eayxaond,  and  othera,  prove  that  this 
condition  is  reallv  tj^phoid  fever,  the  blood  giving  the  Widal  roiiction.  For 
that  reason  it  would  be  well  for  the  uae  of  the  term  mountain  fever  to  be 
diacontinued  (Osler). 

Mountaf  n  SiCkneSS. — This  is  a  term  that  bas  been  applied  to 
the  »eries  of  phenomona  that  are  familiar  to,  aud  have  been  recorded  by 
experienced  mountaineers,  eapeciall^  those  who  climb  to  very  higli  altitudes. 
Though  termed  niountiiiu  sickness,  it  might  also  be  calleil  Imlloon  sickness, 
stnce  it  also  presents  itself  when  lugh  elevations  are  attiiiued  diiring  acrial 
oavigation.  Tlie  sjmptoms  are  quick  pulse,  rupid  breathing,  and  u  feeling 
of  constriction  and  incapability  for  exertion.  The  inereaaed  respiration  is 
accompanied  by  spasmodic  gulps,  reaembUng  the  gasping  of  tiahes  when 
taken  out  of  water.  Conway  writes  that  on  the  summit  of  Pioneer  Peak, 
23,000  ft.,  "  vre  ceaaed  to  pant  for  breath  the  moment  the  need  for  exertion 

>-9ithdrawn,  and  a  delicious  lassitude  and  forgetfulness  of  {Mist  labour 
riijilrvened  upon  our  ov6rwrought  framea."  Ali  felt  weak — ill.  like  men 
just  lifted  from  beds  of  sickness.  Intense  headache  is  a  constant  sjmptom ; 
80  also  is  palpitation,  which  is  fanuliar  to  ali  cUmbers,  even  at  luwer  levels. 
At  8ljghtly  higher  levels  the  sjmptoms  are  intensitied,  the  more  prominent 
being  giddiness,  nausea,  loss  of  strength  in  the  liiubs,  and  the  escape  of  blood 
from  the  Buperficial  capillaries,  ej/.  the  uose.  The  laat  mentioued  is  imlica- 
tive  of  the  general  engorgemeut  of  the  venous  8y8t6m  that  is  presont  in  the 
later  stages.  Sensations  of  feverishuess  have  also  been  described,  but  no 
observatious  with  a  clinioal  thermometer  have  been  made  to  prove  this  poiut. 
Coiiway  made  accurate  thermometrical  observations,  and  8ay8,  "  Bruce'« 
temperature  aud  mine  were  both  nonual,  notuithstanding  that  vvo  felt 
plainly  discomfort  from  the  reduced  atmospberic  pressure. 

Hffimorrhage,  such  as  epistasis,  gum-bleeding,  and  bloodahot  eye8,  ooours 
from  repid  dimiuution  of  atmospheric  pressure,  but  doea  not  seem  to  be 
present  in  mountaineers  under  ordinary  circumstances.  Nausea  and 
vomitiiig  are  populurly  supjMised  to  form  part  of  the  group,  but  are 
probably  due  to  ctt  lier  oaiises,  suuh  as  fatigue  or  disordered  digestiou  from 
unsuitable  food  Mountain  sickness  is  felt  more  in  sun  than  under  cloiid, 
and  more  in  a  trough  \vhere  the  air  feels  stagnant  than  in  a  \vind. 

The  causdtion  of  these  Bym])tom8  has  l)een  put  duwn  to  dinunished 
baromutrical  pressure,  heart  faihire,  indigestion,  deprivation  of  oxygen, 
fatiguo.  These  f»ict<:»r8  ull  seem  to  act  moro  or  lese,  but  the  iramediate  and 
KuHieieut  wiu»e  is  deprivation  of  oxygeD.  This  brings  about  tm  involuntary 
incrtjHsed  frequeucy  of  respiration,  and  to  compensate  this,  the  i-espiratiou 
becomes  more  8haIlow.  As  a  result  the  lungs  become  more  contracted,  and 
accoramodate  leas  blooil,  and  venous  staais  with  deticient  oxidation  enBuee. 
Alterations  in  tiasue  metaboLisin  oecur,  loading  to  increaHed  hu)molyid8 
in  th«  livor,  and  un  altered  distribution  of  thu  eorpuscular  olumentH  in  the 
blood. 

LITERATURE.— AttLat-rr' It  SyiUm  <t/  Medkin«,  vol.  ilL,  vritb  fuU  bibliogniilijr. 
VOL.Vni  10 
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IVIouth— Diseases  and  Injuries  of  the  Mouth  and 

JaWS.— It  is  convenient  to  describe  thefM?  iu  the  followiiifr  sections — the 
first  deuliaj^  with  the  diseases  of  tho  lips,  cheeks,  gums,  and  tioor  of  mouth, 
the  second  treating  of  injuriea  and  diseases  of  tbe  jawa.  The  iinportant 
subject  of  oral  sepaia  wil!  be  diBCUssed  in  the  aection  on  teeth. 


Tm)EX  of  Pabt  i. 


Diseases  of  the 


Lips 
Cheeks 


Diseases  ov  thk  Goms 

„  ,,      Flooe  of  Mouth 


See  also  Salivary  Glands  and  Tongde 


Part  II. 


FRACTtTEE  OK  UpPEK  JaW     .  .153 

FRAcmjRE  OF  LowEB  Jaw    .         .     IM 

Trvatiitetit     .  .  .      \5o 

Noji-uMTEi*  Fkaitcke        .        .     157 

lilFLASIMATOIlV  DiSEASES  A.VD  RE- 
80LT8 — 

Pekiostitih,      Absckss,      and 
Neorosls     .  .         .157 

(a)  DifvM  Periostiti»y  Pho%- 

phorou*  PoiMjniiuj,  etc.       1 58 

(b)  LocalUed  Ferioatitis         .     160 

See  also  Palate,  TEBTn. 


Disi.ocATiON'  or  Lower  Jaw  .  1 62 
DisLoCATioN  ofInter-Akticitlar 

Cahtilaoe  .  .  .  .163 
Parasitic  Diseases  of  the  Jam-.  16.3 
TiTBEKcuLous   Diseases   of   the 

Jaw 165 

SvpHiLiTic  Affections        .         .165 

TUMOURS — 

Odontomatn  .  .  .165 

Otfier  Kitiijile  Tumnur«  ,  .      1 67 

MtiliijiMHt  Tuini/urs  .  .167 

OpERATIONS  ON  THE  JaWS  .  .       167 


Diseases  of  the  Mouth 

In  this  cavity  the  organa  differ  so  in  cbaracter  and  function  that  it  is 
impOiSBible  to  give  a  connecfced  accouut  of  its  sui-gical  diseases,  e.g.  the 
treatmeut  of  the  teeth  recpures  such  apecial  inethods  that  a  distinet  class  of 
practitioner  devote  themselves  exclu8ively  to  tliia  subject,  aml  tbe  reader  is 
referred  to  the  artiele  on  "  Teeth  "  for  iiiforniation  concemiiig  these  oigans. 

The  kmtjue  i.s  the  seat  nf  numerous  pathological  conditions,  bolh  medical 
and  Hurgieal  in  their  bcariiigs,  aud  confiei[uently  a  special  article  is  uecessarj 
for  dealiug  witli  ho  exterisive  a  subject. 

In  the  čase  of  the  2>alate,  both  hard  and  soft,  tho  patbolngical  conditions 
are  not  numeroua  or  of  veiy  coninion  <x:cinTence :  but  a  special  iuterest  is 
attached  to  its  oongenital  inalforuiaLions,  and  tberefore  it  is  ver}-  conveuient 
to  deal  with  tbe  wliole  subject  of  palate  under  a  separate  article. 

In  addition  to  thiise  oi-gans  certain  iuiportant  glan<la  discharge  their 
contents  directly  into  the  mouth,  and  of  tbese  the  most  iniportant  are  the 
8alivary  glands.  These  oi-gans  are  liublc  to  tUseases  both  in  the  glandular 
substance  aud  in  their  ducta,  and  tho  whoIe  subject  is  lietter  dealt  with 
under  a  special  article,  whero  an  aceoiuit  of  parotid  fistula  and  salivaiy 
calculus  will  Ije  iucluded.  Excepting  these  organs  tbere  are  reuiaining  otJj 
the  tliree  boundaries  of  ihe  mouth  :  anteriorIy  the  lips,  laterally  the  cheeks, 
and  inferiorIy  the  lioor  of  the  mouth  and  the  gums. 

The  botany  of  the  mouth  is  a  large  subject  comprising  an  enormous 
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number  of  microbes  and  fungi.  aud  it  will  ])e  dealt  with  at  some  length  in 
other  places  of  this  work.  Microl^s  and  other  paraaitic  diseases  of  the 
mouth  are  especiallj  cotnrnon  aniongsL  childreii,  heuce  in  tlie  article  dealing 
with  stomatitis  the  reader  v,H\  Hnd  ainple  infonnatian  on  these  intereating 
diseases  which  for  the  luost  part  belong  t^  the  domain  of  the  phjsician. 

In  the  article  on  Tcetli  the  reader  will  lind  infonnation  concerning  tlie 
active  part  taken  hy  niicro-organi.suis  in  diseases  of  these  oi-gans;  and  the 
curious  paraaitic  disease  actinomycosis  is  tlescribed,  aa  far  as  its  presence  in 
the  mouth  is  concemed,  in  the  section  dealing  with  diseases  of  the  jaws  (see 
page  163).  Fnrther,  a  reference  to  the  important  part  played  by  micro- 
organisms  in  certain  suppurative  diseases  of  the  jaw3  will  lie  found 
elsevvhere. 

In  additioii  to  nuerobes  and  fungi  there  are  at  least  two  very  potent 
factors  in  prodimiug  pathological  couditions  of  the  mouth,  viz.  tobacco  and 
alcohol :  tlie  former  when  inhaled,  especially  through  a  pipe ;  the  latter 
when  taken  in  concentrated  form,  as  in  ^'arious  spirits.  As  these  causes 
act  especiallj  on  the  tongue  the  reader  is  referred  to  the  article  on  that 
oilgan  for  full  consideration  of  the  efteets  of  these  poisons. 

In  considering  the  special  regions  of  the  mouth  In  wliich  this  article  m 
devoted,  one  is  first  of  ali  sti-uck  with  tlie  resisting  cliaracter  of  tvvo  of  its 
constituents,  namelv,  the  lips  and  the  clieeks,  e8pecially  their  mueous 
surfaces.  This  is  well  shovvn  V»y  the  way  in  vvhich  lupus  vulgaris  of  the 
face  spreads.  It  is  comparatively  rare  to  tind  this  disease  spreading  into 
the  mouth  and  aflecting  the  buctjal  mucous  membrane,  whereas  the  disease 
very  often  spreads  akmg  the  noše  and  dowii  the  throat,  so  that  lupus  of  the 
phar)'ux  is  much  more  coiumon  than  lupus  of  the  mouth.  Again,  although 
the  buccal  mucous  membrane  is  aubjected  to  the  ii-ritation  of  docaying  teeth, 
yet  malignant  disease  commeucing  in  this  region  is  much  less  common  than 
malignant  disease  of  the  tongue  or  iloor  of  the  mouth. 

Many  of  the  diseases  aflectiug  the  mucous  membrane  of  the  lips  and 
clieeks  are  fully  de^lt  with  in  the  article  on  Tongvie,  e.g.  leucoplakia,  dental 
uloen.  etc.,  and  the  reader  is  referred  to  that  article  for  full  information  on 
these  diseases. 

It  will  Ije  convenient,  in  considering  our  snbject,  to  divide  it  into  four 
j»arts,  the  lips,  the  cheeka,  the  gums,  and  the  tioor  of  the  mouth. 

L  Diseases  of  the  Lips. — Among  the  inl]ammatory  diseases  there  are 
a  few  deaerving  mention  owing  to  the  mauner  in  which  they  are  modified 
by  the  peculiar  relations  of  the  lips.  £.g.,  a  boil  may  eauae  a  very  wide 
disturlianee  in  the  lip  owing  to  the  ease  with  which  inllammatory  exudation 
travels  in  the  tissuea  of  tliia  part,  producing  marked  svvelling  and  oedema. 
In  addition,  the  constant  movement  of  the  Upa,  together  with  a  great 
liability  to  traumatism,  producee  Becondary  phenomena  which  may  com- 
pletely  conceal  the  pi-imary  boil  The  lip  becomes  markedly  everted,  and 
tho  priraary  lesion  may  be  qiute  concealed  unlesa  a  very  carefid  oxamina- 
tion  l>e  made.  In  the  same  way  anthrax  oocurring  at  the  muco-cutaneous 
margin  may  become  concealed  by  the  secondary  inliammatory  disturbance. 

In  cancrum  oris  there  may  be  exten8ive  gangrene  of  the  lipe,  and  the 
reader  'w  referred  to  the  article  on  that  subject  (see  "  STOMATma  "). 

There  i»  a  certain  condition  of  tlie  lips,  sometimes  called  h}'pertrophy  of 
tbe  lips,  which  seoms  to  be  due  to  a  chronic  inflammatioh  of  its  lymphatic 
»tem.  It  is  said  to  occur  especiaUy  in  children  of  the  tuberculous 
ulency.  Ae.'<Kinling  to  some  authora,  the  glandular  disease  met  with  in 
these  patienU«  when  occurring  in  the  glands  draining  the  lips  causes  a 

lin  amount  of  lyniphatic  oljstruction  and  con8equeDt  overgrovvth.    The 


148 


MOUTH,  DISEASES  OF  THE 


exact  pathologj  of  this  contlitiou,  hnwever,  ia  not  knowu.  There  is  a  well- 
recognised  disease  termed  congenital  hj/pertropkj/  of  the  lips.  This  is  alvvaja 
present  at  Uiith  to  a  sliglit  extent,  although  it  may  not  df-'\'elop  uiarkedly 
tintil  Ronie  yeai"S  aftervvards,  This  seeiiis  to  be  dne  to  eouie  chroidc  dis- 
turbance  of  the  lymphatic  sjstem  of  the  lipa,  but  its  exact  pathology  is 
even  more  obscure  thaii  tiie  cases  jnst  descrtbed,  The  treatment  of  thefie 
conditioiiB  is  purely  operative.  Plastic  operations  are  nece88ary  to  reduce 
the  niarked  hypertrophy. 

Aa  regards  tuberculous  disemes,  there  is  nothing  of  special  importance 
when  oceurriiig  in  the  Hps,  Lupus  tndgaris  may  spread  from  the  face^  but 
is  comparatively  rare  as  a  primary  disease  of  the  lips. 

SypkiHs  is  met  with  in  the  lipa  in  ali  its  stagea^  but  the  priinary  chancre 
of  the  lipa  has  a  certain  special  interest  from  two  poiiits  of  view.  One  ia 
ihe  fact  that  it  ia  the  moBt  common  site  for  primary  syphilis  next  to  the 
congenital  organa ;  the  other  is  the  faet  that  the  diagnosis  is  ofteu  over- 
looked  until  the  diseaae  has  got  a  firm  hold  of  the  8ystem.  Ovving  to  the 
constant  moisture  and  the  8ecoudary  septic  iiitlammatioii,  the  8\velli(ig  of  the 
Hps  beconies  very  marked,  and  there  is  often  cousidernble  tntlamination  in 
the  8ubmaxillary  lyniphatic  glands.  The  coui-se  of  ti'eatiaent  reijuireg  uo 
apecial  coumient. 

Timiuui-8  of  the  lips  are  not  of  very  common  occurrence  if  we  except 
epitheliuni  of  the  lower  lip.     They  may  l>e  grouped  as  faIlows : — 

(1)  Vaseulor  Tumours.  —  Ntevi  of  the  Hps  occur  rather  commonlj 
among  voimg  children.  They  may  he  simply  capiliary,  limited  tpiite  to  the 
surface  of  the  mucous  membrano,  or  they  may  be  cat)ernoiu,  attecting  the 
lip  quite  deeply.    The  latter  are  of  some  interest  because  a  constdei-able 

lount  of  the  lip  may  reqmre  reiuoval. 

(2)  Connective  Tissue  Tiimours. — These  consist  of  lipomata,  fibromata, 
myxomata,  aud  sarcomata,  and  do  not  differ  from  similar  grovvths  elsewhere. 

(3)  Gkindidar  tumours  consist  of  cy8ts  oiigiaating  in  some  of  the  labial 
glands;  adenomata  originating  in  aimilar  glands,  forming  solid  masses  of 
glandular  tissue,  and  a  niixed  tumour  similar  to  the  wel]-known  parotid 
tumour  containing  both  glandular  tissue,  niyxomatou8  tissue,  and  cartila- 
ginouB  tissue. 

(4)  Epithelioma  of  ihe  Lips. — This  disease  nearly  always  occurs  in  the 
lower  lip,  and  as  a  rule  in  men.  It  originates  at  the  muco-cutaneous  line, 
and  may  occur  at  any  point  along  the  lower  lip.  It  h.as  a  special  tendencj 
to  occur  at  a  spot  \vhere  the  pipe  is  habitually  held.  Indeed  this  agency  is 
undoubtedly  the  chief  cause.  It  docs  occur  occasionallj  in  nou-smokei-a, 
and  iu  women,  although  in  one  čase  deseribed  the  woinan  was  a  smoker. 
The  disease  seems,  as  regards  malignancy,  to  staiul  in  an  intermediat« 
position  betvveen  epithelioma  of  the  sknn  of  the  face  and  of  the  tongue.  The 
disease  commences  as  a  small  overgrowth  of  epithelium,  and  is  generally 
considered  by  the  patient  to  be  a  vvart,  and  consetiuentlv  advice  is  often 
not  songht  for  until  the  disease  has  advanced  con8iderably.  After  a  iinie 
the  epithelium  liecomcs  abraided,  and  there  is  a  mvv  surface  which,  lieing 
constantly  moist  and  cou.stantly  soiled,  shows  considorable  8econdttry  in- 
Uamniatory  di.sturbanee.  As  regards  treatment,  complete  renioval  of  the 
growth  is  indicated  as  soon  as  ita  nature  is  recognised.  In  the  early  stages 
it  ean  be  most  completely  removed  by  excising  a  V-abaped  piece  of  lip, 
keeping  well  clear  of  the  growth  on  oach  side.  Qi]ite  a  large  piece  of  the 
lip  can  be  removed  in  this  way  with  8carcely  any  defonnity.  In  advanced 
cases  a  plastic  opcration  may  l>e  necessary. 

Defokmjties  gf  tiie  Lips. — These  fall  into  two  main  groupa : — 
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(1)  Stricture  o/  the  Mouth. — This,  of  course,  is  a  narrowing  of  the  oral 
orifice,  and  inay  be  the  result  of  ulceration  at  the  aogles  of  the  mouth,  and 
as  the  result  of  lupus,  8yi)hilis,  etc.  It  iuay  foUovr  marked  loss  of  substance 
of  the  Ups,  d£  after  bums,  surgical  operatiuns,  cancnun  oris,  etc.  Together 
with  the  loes  of  substance  the  lips  may  be  adherent  to  the  jawB,  in  which 
čase  the  inconvenience  and  defoniiity  Ls  very  great. 

(2)  Ectropion  of  the  Lips. — This  may  be  caused  by  enlai^ement 
of  tlie  mucous  portion  of  the  lip  as  in  congenital  hypertrophy,  or  it  niay 
be  due  to  cicatricial  contractiou  of  the  skin  in  the  neighbourhood  of 
the  lip. 

2.  DiSRASES  OF  TiiE  Creeks. — There  are  not  many  pointa  of  special 
interest  in  the  Burgery  of  the  cheeks.  Ali  the  intlammatory  and  special 
diseoses  met  with  in  the  lips  may  occur  in  the  cheeks.  As  r^ards  tlie 
tumoura  of  the  cheeks,  there  is  a  special  interest  attached  to  lipomata. 
inasniuoh  as  they  raay  develop  in  the  lobule  of  fat  at  the  anterior  border 
of  tlie  inasset4?r  known  as  the  pad  of  Bichat. 

A  fact  not  U8ually  known  is  the  presence  of  small  lyinphatic  glands  in 
the  tissues  of  the  cheek  generaUy  below  a  horizontal  line  drawn  through 
the  mouth.  One  is  ofteu  found  close  to  the  facial  artery  just  over  the 
buccinator  muscle.  In  inflammatory  lesions  of  the  cheek  the  small  glands 
become  enlarged  and  are  then  quite  evident.  The  author  has  on  several 
occasions  found  such  svvellings,  and  has  prov^ed  their  l}Tnphatic  glandular 
nature.  Epithelioma  may  occur,  either  originating  in  the  skin  of  tlie  cheek 
or  in  the  mucous  membrane.  A  rare  growth  met  with  in  the  cheek  is  one 
originating  in  the  socia  pai-otidis. 

3.  Dlseases  of  the  Gums. — There  is  a  rather  rare  and  curious  afTection 
knovm  as  htfpertrophy  of  tke  ffums.  It  occui-s  in  children,  genei'ally  appear- 
ing  within  the  first  year  of  life.  The  appearance  is  a  verj'  remarkable  one. 
Tlie  gums  are  ever)'where  grad»ially  hypertrnphied,  forming  projecting  masse« 
which  may  almost  completelv  hide  the  teeth,  at  first  the  masses  l»eing  the 
natural  colour  of  the  gums,  i  m  t  later  on  ulceration  occurs,  and  septic 
ch&ngee  produce  ulceration  and  gradual  dcstruction  of  some  of  the  masses. 
On  careful  examination  it  will  1^  found  that  this  con«lition  is  associated 
with  an  enlargement  of  the  jaw8,  e.s].»ecially  the  alveolar  processes.  and  as  a 
rule  the  patients  ani  mentally  very  defective.  Occasionally  there  is  a 
hj-pertrophv  of  the  gums  produced  by  the  mechanicnl  irritation  of  badly- 
titting  artiticial  t«eth.  The  trcatment  of  h}'pertrophy  of  the  gums  con&ista 
in  a  free  rcmoval  of  the  soft  tissues,  together  with  the  portion  of  alveolus  to 
which  they  are  alUiched.  Unless  8<jme  of  the  bone  is  reraoved  the 
hypHrtrf)phy  nearly  ahvav«  reforms.  lu  the  čase  of  the  hypertrophy  frora 
Tli'  1  irritation  the  badlv-fitting  teeth  must  lie  rectified  and  the 
hs i            (lied  portion  excised  with  a  knife. 

Vaacular  groictha  are  sometimes  met  with  in  the  gimis,  especiallv  in  the 
region  of  the  incisor  teeth.  They  seem  to  be  coraposed  of  cavernous  tissue, 
and  aro  evidently  a  form  of  na-vL  They  causo  considerable  trouble  Itecause 
lhcy  blecd  frcely  when  tlje  tooth-bnish  is  used,  and  if  not  removed  they 
may  grow  to  some  considerable  size,  and   may  form  a  naaty  ulcerating 

Papilloma  of  the  Gum*. — Occaaionally  rather  tine  papillomata  are  found 
grovring  from  the  gums,  especiallv  in  the  upper  jaw.  Some  of  theso  have 
aftervrards  liecome  malignant  and  develop  dcfiuiu."ly  into  an  epithelioma.  It 
is  in^xJrt■ant,  ihcrefore,  to  remove  a  papilloma  of  the  gum  as  soon  os  it  is 

ItiiKH]. 

Sjjcm/u. — Tlii«  terui   i-equireB  some  expIanAtion.      Originally   it  waa 
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applied  to  any  tumom-  wliich  appeared  to  grow  from  the  gura ;  thus  it 
included  an  ordinarj  epidis,  a  papilloma,  a  sarcoraa  of  the  alveolai  pro- 
cess,  or  an  epithelioma.  It  is  obvious  that  if  the  term  epulis  be  naed  iii 
this  wide  sense  considerablc  coufusion  niust  arisc  in  discussing  them.  It  is 
better^  tlierefoi~e,  to  reetriet  tlie  tcrui  to  the  eliaracteristic  gTOwth  whie!i 
commences  at  or  near  the  neck  of  a  tooth.  As  a  matter  of  fact,  the  tnie 
epulis  is  not  primarilj  a  growth  of  the  gura,  but  of  the  periostemn  beueath 
the  gum.  They  rimlly  belong  to  the  group  of  sarconiata  although  they  need 
not  uecessarily  have  a  malignaiit  teudency.  The  tissue  of  the  g\im  and  its 
epithehuin  are  simply  etret-ched  hj  the  gTowt.h  fi^om  the  underlying 
periosteuin,  anil  therufore  the  clianges  in  tiie  gimi  itself  are  really  secondary. 
The  tuniour,  therefore,  is  al\vays  composed  of  connective  tissue.  Sometimes 
the  fibious  element  predoniinates  so  niuch  over  the  cellular  element  that 
they  are  sometimea  looked  upon  as  belonging  to  the  tibromata.  In  many  of 
them  there  is  a  development  of  bone  to  a  greater  or  lessor  extent,  \vhich  can 
be  found  on  eareful  microscopic  exaiiiinatinu  in  nearly  aU  cases.  Their 
origin  from  the  pcriosteiun  is  fuither  shown  by  the  fact  that  they  have  a 
great  tendency  to  recur  after  removal  unlesa  the  small  portion  of  the 
alveolus  to  vvhieh  they  aro  attached  is  takeu  away  as  vvell.  Some  of  these 
tumours  present  to  the  naked  eye  aud  mieroscope  the  appearanees  of  rayeIoid 
sarcoma.  In  ali  probability  both  these  formsoccur,  eiiheroriginating  in  the 
periosteum,  when  we  get  the  ordinary  librous  or  the  oateu-sarcomatous 
epulis,  or  in  t!ie  bone  itsr^f  produciug  the  myeloid  growth.  Wliile  it  is 
most  important  to  recogiiise  the  ea8entially  sarcomatons  nature  of  the 
ordinary  epulis,  yet  vre  must  bear  in  mind  that  clinically  they  prcsent  con- 
siderable  difierences  from  ordinary  sarcomata  of  bone.  They  undoubtedly 
possess  a  very  alight  degree  of  malignancy,  bo  that  when  small  they  seldom 
recur  after  removal  Even  when  of  considerable  size  they  do  not  tend  to 
recur  if  the  portion  of  bone  to  whi(h  they  are  attached  is  reiaoved  at  the 
aame  tinie.  The  ty|^)ical  plače  for  an  epulis  to  fonu  is  1>etween  two  teeth, 
geneially  growing  from  the  alveolo-deutal  periitsteimi  at  the  neck  of  the 
tooth,  80  that  whcn  the  tooth  is  extracted  the  epulis  may  corae  away 
attached  to  the  neck  of  the  tooth.  As  the  growth  inereases  in  size  the 
teeth  on  each  siile  of  it  become  separated,  and  latcr  on  it  may  become  large 
enough  to  ahnost  conccal  one  or  both  of  the  teeth.  If  one  or  both  of  the 
adjacent  teeth  have  been  much  destrojed  by  decay  the  stumps  niay  liecome 
compIetely  concealed  by  the  growth,  and  may  even  l>e  found  emljedded  in 
the  ma.'is.  Later  on  secondary  ehanges  take  ptiace  dne  to  mechanical  irrita- 
tion.  The  epilhelium  on  the  surfaee  beeomes  abraided  and  an  ulcer  may 
form.  Šeptic  inHanimation  may  progreas  and  vascular  gianulation  tissue  may 
develop,  produciug  a  fungating  foul  smelling  mass.  In  former  yeai'8  the 
ordinaiy  Hbrnus  epulis  was  allowed  to  reach  an  enormoius  size,  completely 
distiguiing  tlie  patient. 

The  treatment  is  at  the  present  day  quite  8traightforward.  Nothing 
ahort  of  a  coraplete  removal  of  the  growth  is  of  the  slighte^t  nse.  If  the 
epulis  is  veiy  small  and  can  be  reeognised  to  have  its  attachment  at  the 
neck  of  the  tooth,  the  growth  wi]I  often  conie  away  in  a  complete  »tate  when 
the  tooth  is  extracted.  In  ali  cases  it  is  neces8aiy  to  reniove  the  portion  of 
alveolus  from  whieh  the  epulis  is  actually  growiug.  The  best  method, 
therefore,  is  first  of  ali  to  extract  any  tooth  touching  the  growth ;  then  to 
cut  down  to  the  periosteum  around  the  grovvth  and  detach  it  together  with 
the  periosteum  from  the  alveolar  process;  the  exposed  portion  of  alveolar 
process  ia  finally  chiselled  away. 

EpitheNoma  of  the  Gum. — This  nearly  always  originates  in  the  neigh« 
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l>onrhcMxl  of  a  decayed  tooth.  It  does  not  present  any  special  feature 
diflering  from  epitheliuiu  elsevvhere.  It  is  possible  to  get  a  septic  iilceration 
of  the  giims  simulating  epithelioiim,  but  a  few  tlaja'  careful  treatmeut  with 
autLs<.'plics  will  soon  eiiable  tfie  diagnosis  to  lie  made  certain.  The  treatment 
consista  iu  a  free  removal  of  the  soft  tissues  and  of  the  bone  to  which  it  is 
attached. 

4  DisEASESOFTHE  Floor  OF  TiiE  MouTiL — Cert&in  tnJUimmatori/ 1 (sions 
may  involve  8econdarily  the  fiaor  of  the  mouth.  There  may  be  a  localised 
intianimation  in  the  «upra-hyoid  rt^gion  beneath  the  deep  cervical  faseia, 
causing  swelling  and  cedema  in  the  Hoor  of  the  mouth.  This  nearly  alwayB 
tenuinates  in  suppuration,  and  is  lH*st  ojiened  by  an  incision  tlirough  the 
skin  in  the  middle  Unr  ItelNveen  the  chin  and  the  hyoid  bone.  A  nuich 
more  exten8ive  inthviumatiou  resultitig  in  gangrene  mav  ocuur  beueatli  the 
deep  cervical  faseia  extending  upwards  to  the  floor  of  t!ie  mouth.  It  wa8 
first  descril)eil  by  Ludwig,  and  therefore  is  sometinies  tenned  an.gina 
Ludovici.  This  gangrenous  eeUuIitus  ehiefly  deslroys  tissues  in  the  neck. 
«nd  is  described  when  de^x!ing  with  that  i-egion.  Here  it  is  simplj 
neceesarr  to  f>oint  out  that  there  may  I>e  considerable  8welliiig  and  cedema 
in  the  floor  of  the  mouth  ni  i[uite  an  early  stage,  before  eKtensive  misehief 
in  the  neck  renders  the  diseaae  qiiite  evident, 

Of  considerable  interest  are  8wtllings  in  the  floor  of  the  mouth  of  a 
cy8tic  nature.     These  may  I«  classified  in  three  gronps: — 

1.  Dermoid  Cysts. — Although  congenital  in  origin  the.se  seldom  begin 
to  8how  themselves  l>efore  the  perind  of  adolescence,  and  may  not  liecorae 
evident  until  old  age.  Their  stnicture  does  not  secm  to  (UHIt  froni  that  of 
dermoid  cy8t8  elsevvhere.  Some  of  theni  iindoubtedly  are  formed  by  a  fold 
of  nkin  or  sometimes  of  mucous  membrane  ljeiween  51  eckeKs  cartilage  and 
the  inferior  raaxilla.  Some,  however,  form  from  a  cleft  posterior  to  the 
inferior  niaxilla,  which  is  seen  in  the  caae  of  cjsts  adherent  lo  the  hyoid 
lione.  They  form  a  su-elling  in  the  Bupra-hvoid  region  externally,  and  in 
the  anterior  portion  of  the  raouth  intenially.  They  are  situated  in  the 
median  line,  and  the  8welling  in  the  mouth  may  appear  to  be  8lightly 
Inlobed  owing  to  the  attachments  of  the  tongue  to  the  genial  tulieirles. 
Tho  nuist  sati8factory  trentvunt  i»  to  remove  tliem  by  incising  the  skin  in 
the  middle  line  ljelow  the  chin  and  dissecting  ihem  carefully  from  their 
surroundingH.  If  very  uiuch  adherent  it  niav  \^q  possible  to  remove  onIy 
|K»rtion  ()(  tlieni.  Tho  remainder  of  tlie  interior  mu.st  Im?  sorapetl  \vith  a 
8haii»  spoon  and  the  »urface  destroyed  \vith  a  pto\verfid  caustic  such  as 
chromic  acid.  H  any  small  part  of  the  lining  membrane  is  left  intact  the 
cy8t  may  refonn. 

2.  Hydatul  ci/stu  of  the  Hoor  of  the  mouth  are  very  rare  and  need  not 
'l^tftin  us. 

ii  feliif^TT  an*  ver)'  common  8wellings  in  tl»e  floor  of  the  mouth.  The 
lil ft curious  one  and  its  origin  is  obscure.  It  has  been  suggesteil  that 
iho  8welling  causes  a  difHculty  of  speech  8omewhat  resembling  the  croaking 
of  a  frog ;  another  is  that  vvhen  the  8welling  in  the  floor  of  the  mouth  is 
largc  ihe  characteristic  appearance  of  a  frogs  mouth  is  simulated. 


Fatkologietil  Amttomj/.—At  on«  time  the  HweUinK  wn>t  oonsidered  to  he  due  to  a 
dilAtation  of  Wharton"»  duct  owing  to  *iMne  ob«truction  At  its  orilir«.  In  tlie  great 
umjoritv  f»f  cane«,  ljowever,  this  vi«w  can  lic  wi«ily  fhsproved  by  pjis-sinK  n  fine 
probe  alonjf  thv  diirt.  In  ali  probiibibry  nn  rnnuliv  hiLs  i^ver  iNMiri  lornitMl  in  tliiit 
w«y.  Another  vii?w  wilh  tliiit  they  weri*  cnusc«!  by  u  blockuge  antl  8u1pn'quent 
distenitiott  of  certain  glands  in  th«  Hoor  of  tlie  iiiouth  rtrnt  deHcriboH  l>y  nianclin 
and  by  Nuhn.     Theue  little  gland»  i\rv  situalLnl  un  each  side  of  the  frcnum  liriguns 
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and  from  their  position  miplit  conct-ival>ly  cause  suchaswe]liiig  uheu  enorniuUblv 
diJated.  There  are  nuiiierous  siuull  plaiuLs  in  the  Hoor  of  tlie  luoatlit  aiicJ  no  hucn 
8wellina;  ever  forins  in  connectioii  with  tlieni.  At  tlie  present  day  most  pathokv 
gists  atlnnt  that  a  ranula  uriginates  in  some  ]>nrtion  uf  tae  8alivary  glands,  usually 
the  suMingual,  perhapn  occasionally  tiie  suliniaxillary.  The  exact  mode  of  tlieir 
foruiation  is,  however,  ubscure.  One  suggestion  istliat  tliey  oripinatein  ahnoniuil 
outlyinK  lobules  of  the  subliiifi;ual  glancis,  which  undergo  souie  euriou.s  form  v( 
degeneralion.  In  supjjoit  of  tlie  vievv  that  ranula.s  ofiginate  in  connection  witli 
salivary  granuhir  tis.sue,  is  the  fact  tliut  in  niicroscopic  sections  of  tlie  wjilJ  uf  ihe 
cyst  groups  uf  lobules  of  the  salivarv  type  in  various  stages  of  degeneration 
are  seen.  As  a  rule  tlie  cyst  is  situaten  ininie<Hately  under  the  mucousn>em brane 
of  the  floor  uf  the  niouth,  between  it  and  the  myki-hyoid  muscle.  In  some 
cases,  however,  the  swelling  is  situated  on  the  other  surface  of  theniuscl«ilx'twe(!n 
it  and  the  deep  eervical  fascia,  hence  two  varieties  of  ranula  are  Hpoken  of— the 
sublingual  or  or(Iinary  form  and  the  supr«hyoid  nuvula.  According  to  some 
authors  the  supra-liyoid  r.-inula  miginates  in  connection  \vith  some  portjon  of 
the  sujierlicial  part  ot"  the  sulmiaxinaiy  plan«l.  This,  however,  is  denied  bv 
Morestin.  who  has  foiiiid  sinall  lubiites  uf  the  sublingual  gland  projeftinp  througl» 
the  fibres  of  the  niyl()-)iyuid  must-le.  The  mo.st  recent  vievv,  thereforc,  is  that  a 
ranula  originatcs  in  sonn'  part  uf  the  sublingual  salivary  gland,  eithr-r  froni  the 
main  niass  cif  thr  glaud  vvlien  the  ortliii.iry  sublingual  ninula  is  fctrmed,  «r  by 
Buperticial  prolongations  uf  the  gland  tlirough  the  uiylo  tiyoid  nnisele  when  tho 
supra  hyoid  or  submaxillary  ranula  is  fornied.  Microseopical]y  tlie  cybt  wall  is 
fortued  of  a  thin  cellular  membrane  lined  bv  either  ji  cubical  or  a  stratitied 
epitheliuin.  Tho  contents  of  the  cy.sb  coiibtst  oi  a  substance  \vhicli  microscopicallv 
rather  reseml>les  šaliva,  althuugh  it  is  denaer  and  less  limpid,  having  rather  a 
viscous  conaisteuce.  Cheniicallv  it  diflers  by  having  a  uiuch  greater  quantity  of 
mucus,  the  abseuce  of  the  diastatic  ferment  and  of  Kuli)ho-cyanide  of  ix>tajisium. 

JSymptoms. — It  forma  very  gradtiall)%  and  at  firat  causes  no  trouble  what- 
ever.  It  usually  comuieiices  on  one  side  of  the  iiiiddle  line,  but  as  sooii  as 
it  becomes  large  it  spreads  over  to  the  opposite  &ide  and  has  a  bilolied 
appearaiice,  being  crossed  down  the  centre  by  the  frenum  lingufe.  As  it 
geta  larger  and  larger  tlie  swelling  becomes  more  and  more  8ynimotrical,  until 
finallj  it  may  be  inipossibie  to  say  upon  \vhich  &ide  it  iuay  have  originated. 
The  Hoor  of  the  inoutli  is  stretched  over  it  and  pretenta  a  gravit^h  plule  or 
grayish  blue  coluur.  The  niueouH  membrane  glides  over  tlie  s\velling.  The 
cyBt  is  not  at  aH  teuse  unless  it  is  squee2ed  bet\veen  the  lingers.  When  its 
size  is  very  great  it  may  fonu  a  svvelling  between  the  oliiu  and  the  hyoid 
bone  externally,  and  in  such  cases  therc  would  be  considerable  cliffieulty  of 
mastication  and  sometimcs  of  respiration. 

Treatment. — This  is  ljy  no  meaiis  an  ea8y  matter,  espeoially  when  the 
cy8t  is  a  lai-ge  oue.  The  liest  niethod  is  to  cnt  away  a  fairly  large  piec© 
of  the  wan  of  the  cyst,  Uiking  čare  to  avoid  Wharton's  dnct.  The  contents 
are  tlien  evacuated  and  the  cyat  wall  ruh^^ed  uith  some  tonn  of  caustic. 
The  writer  has  found  that  pure  chroniic  acid  rubbed  over  the  \vhole  iiiterior 
of  the  cy8t  is  generally  succesaful.  Tho  ca\'ity  is  lightly  plugged  with  a 
little  strip  of  gairze  or  lint.  This  is  eliangod  once  or  twice  daily,  and  the 
cavity  wfLshed  out  with  a  mild  aiitiseptic  Inlion. 

Erectile  tiinioui-s  are  sometimcs  met  with  in  tho  Hoor  of  the  mouth,  and 
•vvere  formerly  termed  blood  ranulas.  They  are  really  some  form  of  cavernous 
iiaevi.  Ocea8ionaIly  a  Upoma  is  met  with  in  the  door  of  the  mouth,  and 
used  to  be  termed  fatty  ranula.  It  vvotild  be  impossible  to  distinguish  them 
from  dermoid  cy8t8. 

Epithelioma  originating  in  the  Hoor  of  the  mouth  is  somettmes  met  with. 
It  differs  8carcely  at  ali  from  epithelioma  uf  the  tongue.  (}wing  to  its 
proxiraity  to  the  lo\ver  jaw  the  growLli  tends  to  become  adlietent  to  the 
bone  earlier  thaia  in  epithelioma  of  the  tongue.  l5eyond  this  fact  there  is 
uothing  very  special  in  epithelioma  in  this  situation. 
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Isjories  and  Diseases  of  the  Jaw 

Fhactures — Sdperior  Maxilla 

Etiniogif  and  Palhcloffj/. — The  cause  is  nearly  alway8  a  direct  blow  upon 
the  face  in  the  region  of  one  or  both  superior  maxillae,  such  as  tho  kick  of  a 
horse,  a  blow  vrith  a  truncheon,  or  wounda  caused  l)y  artillery,  especiall^ 
segment  shelR  The  diarupting  force  uiay  be  indirett,  very  rarely  from 
above,  the  frontal  bone  beiug  driven  into  the  maxilhe ;  more  often  a  blow 
on  the  chin  niay  caiisea  fracture  «>f  the  njajjUcc,  A  fracture  (if  a  jiortion  of 
the  maxilla  is  cummon  enough ;  very  often  the  force  bears  directlv  on  the 
superior  inaxilla,  as  in  the  extraction  of  teeth,  when  the  alveolav  procesa 
may  l.»e  more  or  less  damaged  in  the  region  of  the  tooth.  Fructiires  of  the 
pulatul  process,  or  of  the  anterior  wall  of  the  iiiftxilla,  mHy;be  caused  hy 
ioreign  bodies  l)eing  pushed  iiiward8,  t-.g.  the  end  of  an  umbrella  or  stick, 
giinahot  wounds,  etc.  A  localised  fracture  may  be  caused  indirectly  by 
blow8  upon  the  zygomiitic  arth  or  maliir  bone. 

A  8ystematic  description  uf  most  of  tlie  fractures  of  the  superior  nmxillic 
is  impossible ;  no  two  accidents  are  exactly  aUke  in  their  results.  Tliere  are, 
however,  two  vvell-recogniaed  exten8ive  fractures  affecting  both  bones. 

(1)  Transversc fracture  caused  by  a  blow,  e8pecially  the  kick  of  a  horse, 
LJitriking  the  inaxilhe  jusd  helo\v  the  noše  and  separating  thein  into  an 
'npper  and  lower  portiou,  tho  hno  of  separation  being  about  half  au  iuch  below 

the  malar  procesa  liiUTallv,  and  through  the  vertieal  plate  of  the  pulate 
me8ially ;  the  pterygoid  proceases  uiay  be  separated  aud  reuiaiuiiig  in  lower 
[fragment :  the  lower  fragment  may  then  be  driven  back  agaiiist  the 
sterior  wall  of  the  film. 

(2)  Vertieal  fracture,  in  which  the  two  superior  ruaxilUu  and  the  two 
ite  boues  aro  8ei>arate<l  to  the  extent  of  one-third  of  uu  iuch, 

(3)  Commiiiuttd  fractures,  from  the  pussage  of  vehicles  over  the  face, 
the  ettect  of  gunahot  vvounds,  etc,  are  not  uucommon. 

Complications. — In  casea  where  great  violence  has  been  at  work  the 
craniiil  bones  may  V»e  fractured,  and  injuries  to  the  brain  and  its  membrane 
may  be  preseut.  When  the  alveolar  pr<x;ess  is  fractured  the  teeth  may 
often  t)ecom€  separated  or  l<x)sened.  Hi.i'morrhuge  from  some  brancli  of  the 
iternal  maxillary  artery  or  from  the  muin  trunk  may  occur.  Secondaij 
joemorrhage  is  by  no  means  iufrerjuent  after  exten8ive  fractures  of  the  u])per 
jaw.  Injury  to  the  infrn-orbital  nerve,  with  resulting  anajsthesia  iu  its  area 
of  distributiou,  and  sometimes  neuralgia  may  oceur.  In  ali  cases  vvliere  tho 
fracture  involves  purts  of  the  bone  covered  by  gum  or  mucous  memltrane 
of  the  mouth  the  danger  of  septic  inflammatiou  must  be  borne  in  mind. 
Sympt')Ms  umi  Duujnotni. — In  the  majority  of  cases  the  signa  are  very 
rident,  like  those  of  fracture  in  any  other  i>art  of  the  body :  crepitus  with 
lin  on  movenient,  mohility  of  a  part  U8uatly  tixed,  more  or  less  defonuity 
rif  the  face,  ha-morrhage  from  the  mouth  or  noše.  and  ecchymo6e8  in  the 
soft  tissues  near  the  seat  of  fracture.  In  certuin  cases  there  may  be  no 
marked  evidence  of  any  fnicture.  The  preseuc«  of  a  fracture  may  be 
i4icite<I  by  careful  Jimniptilation  aud  by  examining  for  any  tender  region. 
In  ol^acure  cases  stresa  should  Iks  laid  upon  ha-morriiage  into  tho  mouth  and 
itiose.  More  eH|ieciaIly  ecohymoe6a  ehould  be  l«x)ked  for  in  the  mucous 
-membrane  of  the  palate,  and  after  some  day8  in  the  conjunctiva. 

Fnictures  involving  the  uiaxillary  sinus  may  be  accoinpanied  by  surgical 
^eraphy»ema  of  the  eyelid8  aud  clieek.     Lose  of  Ben8ibiLty  in  the  zone  of 
rtributiou  of  the  infra-orbital  nerve  and  of  the  anterior  and  posterior 
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dental  branches  ahould  he  looked  for.  Tlie  tinger  should  reach  weil  to  the 
site  of  the  pharynx  for  evidence  of  the  mobilitj  of  the  pterjgoid  processes, 
Later  on,  secondary  sijmptoms  are  of  importance.  Aniong  these  are  septic 
infectiou  in  caaea  where  tho  soft  parts  over  the  seat  of  fracture  are  torn 
and  are  expo9ed  to  microbic  invasion.  Septic  couiplications,  hovvever,  are 
ich  rarer  in  fracturea  of  tlie  upper  jaw  than  thoae  of  the  mandible. 
[Treatment, — It  is  most  important  to  rememher  that,  however  com- 
luted  the  fracture  may  t«,  ali  the  fragmenta,  even  those  onlj  slightlj 
adherent,  should  be  preserved.  It  is  well  recognised  that  these  com- 
minvited  fractures  nearlj  always  beconie  united.  If  the  fragment«  be 
in  direct  communicatiou  with  the  mouthjantiseptie  vrashes  and  inaultlations 
of  iodoform  powder  are  oecessarj.  The  diversitj  of  fractiires  of  the  superior 
maxiila  being  so  great,  it  is  irapoissible  to  de^cribe  the  various  methodu  that 
may  be  necessarj  for  maintaining  tlie  fragmenta  in  proper  positiou.  lu 
manv  caaea  the  fragments  are  not  loose  and  remaia  firm  in  their  proper 
position,  80  that  no  apparatus  is  necessarj.  In  fracture  of  the  alveolar 
proeeas  the  fragments  can  be  kcpt  in  positiou  by  some  form  of  iuter-dental 
gplint  or  bj  some  method  of  wiriag  tlie  teetli  together,  as  wiU  be  desttribed 
in  trejiting  of  fractures  of  the  lo\ver  ja\v.  Tn  caaes  where  the  auterior  wall  of 
the  maxill«  is  fractured  and  de])res8ed  it  may  be  nece88ary  to  perforate  the 
antrum  through  the  eanine  fossa,  and  to  introduce  an  instrument  in  order 
to  force  the  wall  outvvards.  In  cases  \vhere  there  ia  suppuration  of  the  two 
maxiIUc  it  bas  been  found  neees3ary  to  use  a  steel  epring,  pa8>dng  round  the 
back  of  the  liead  and  temiinating  in  front  in  two  pada,  whicb  press  upon 
the  cheeks  and  force  the  maxilla  together. 

Mandible 

Etiologtj  and  Patkolngij. —  As  a  rule  the  fracture  is  produced  by 
direct  violence.  Among  the  mBuy  causea  are  blovva  received  on  the  jaw 
\vhilst  Hghting,  the  kick  from  a  hurse,  or  a  fall  from  aome  height.  Very 
serious  fracturea,  e8pecially  comminuted  onea,  may  be  caused  by  gunshot 
wou.nda  Localised  fracturea  of  the  alveolar  procesa  are  often  caused  during 
the  extractiou  of  a  tootb.  Verj'  rarely  in  a  new-born  chiUl  the  lower  jaw 
haa  been  iVactured  during  ditlieult  labour.  Tlie  fracture  is  very  aeldom 
caused  by  mdirccl  violence.  These  are  ueiirly  alway3  caused  by  muacular 
action,  auch  as  a  severe  fit  of  coughing,  etc.  The  simplest  fracturea  are 
fiaaures,  conimencing  in  the  onter  corapact  layer  where  the  direct  violence 
■wae  applied,  and  nearly  alway8  involving  the  inner  layer.  Incomplete 
fisBure  fractures  may  exist,  Init  ave  of  no  pnictical  impnrUince,  excepting 
perhapa  iu  the  rcgion  of  the  inferior  denUil  nerve.  %vhich  mHy  l>e  iujured  at 
the  tuue,  or  may  undergo  pressure  during  repair  of  the  fracture.  Complete 
fractures  of  the  mandible  occur  in  aeveral  regions  of  the  bone ;  about  90  per 
cent  occur  in  the  body,  \vhich  ia  more  expo8ed  to  injurv  and  also  less 
protected  by  musclea  than  the  ramus.  The  most  common  seat  of  fracture 
is  iu  the  neighbourho<jd  of  the  eanine  teeth  and  mental  foranien,  this  being 
the  vveakeat  part  of  the  bone.  A  fracture  aometimea  occurs  in  the  middle 
line,  either  exactly  at  or  very  neur  to  the  iujmjfhi/ah  mcnti.  A  fracture  of 
the  ramus  of  the  lower  ja\v  is  uuuaua!,  and  geuerally  occurs  either  at  the 
angle,  the  neck  of  the  condyle,  or  the  cin-onoid  procesa. 

S!/7n2>ioms. — Fracturea  of  the  body  and  of  tho  jaw  are  ea8ily  recognised ; 
it  is  when  the  ramus  is  fractured  that  difliculty  may  be  met  with  in 
recognising  detinitely  its  existence. 

Deformitp, — This  is  nearly  al\vay8  preaent  when  the   fracture  is  in 
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it  of  the  masseter  and  internal  -  pterygoid  muscles.  The  larger 
anterior  fragment  ia  tlispluced  downward8,  iiud  the  smaller  posterior 
fragment  outvvards,  so  that  it  overlapa  the  anterior  fragment.  Sometimes 
the  converse  exi8t8 — the  anterior  fragment  overlaps  the  posterior.  The 
fracture  through  the  body  is  nearlv  ahvajs  oblit[ue,  the  anterior  larger 
fragment  being  fractured  at  the  expeuse  of  its  internal  surface ;  and  the 
smaller  posterior  fragment  at  the  expen8e  of  its  external  surface ;  but  the 
converse  is  sometimes  met  \vith.  The  displacement  of  the  anterior 
fragment  in  a  downwar<.l  diret-tion  ia  due  to  imiscular  action,  chietiy  tlie 
muscles  pasaing  from  the  lo\ver  jaw  to  the  hyoid  bone.  The  posterior 
fragment  is  puUed  tirmly  upwards  by  the  temporal  masseter  and  internal 
pterygoid  rauscles,  so  that  the  teeth  are  pressed  against  those  of  the 
superior  ma.villa.  The  outward  displacement  uf  the  posterior  fragment  may 
be  in  part  causetl  by  the  action  of  the  tumporal  and  maafieter  muscles, 
but  it  ia  ehietly  due  to  the  directiou  of  the  violence  causing  the  fracture. 

In  fractures  of  the  neck  and  the  condyle  the  displacement  is  considerable, 
as  the  external  pterygoid  puILs  the  condvle  invvards  and  forvrard,  thus 
causing  the  rest  of  the  jaw  to  deviate  to  the  same  side,  being  pulled  over 
by  the  unopposed  action  nf  the  otlier  exterual  pterygoid.  When  the 
dironoid  proccss  is  fractured  the  displacement  may  \je  considerable,  but  as  a 
rule  it  is  only  slight  owing  to  the  prolongation  of  the  tendou  of  the 
temporal  muscle  on  to  the  br^lv  of  the  lower  jaw. 

MohiliUj. — The  degree  of  movemeut  that  is  present  depends  upon  the 
seat  of  the  fracture.  In  fractures  of  the  body  it  is  ueual  to  Hnd  considerable 
nioveiuent,  but  when  the  ascending  ramus  ia  fractured  there  ia  uaually  but 
slight  mobility.  Very  marked  mobility  oocurs  when  there  are  two  fractures 
of  the  b<">dy — by  no  means  an  uncommon  accident. 

Crepitus. — Tliia  can  nearly  alway8  be  obUiined,  even  if  there  is  very  little 
njobility. 

Fain. — This,  os  a  rule,  is  severe.  It  is  made  much  vrorse  when  the  gums 
are  much  lacerated  or  when  the  inferior  deutal  nerve  is  injured. 

lla-morrha^e. — There  is  generally  a  certain  amount  of  blood  in  the 
moutli  caused  by  the  injury  to  the  gums.     It  is  seldom  severe. 

Escnpe  of  Soliva. — This  is  very  often  present  because  the  proper  move- 
ments  of  the  jaw,cheeks,  etc.,  cannot  be  carried  out,  and  so  the  sjiliva  is  not 
ly  Hwallowed. 

Complicafuijis. — In  fractures  caused  by  very  severe  direct  \dolence  there 
may  I«  wounds  of  the  face  which  usually  heal  very  weU  with  ordinary 
treiitment.  Serious  htcmorrhage  is  very  rare,  because,  as  a  rule,  the  inferior 
dental  artery  e.scapes  injury.  Secocdary  htemorrhage  ia  now  very  seldom 
met  with.  The  most  frequent  compUcation  is  looacuing  and  dislocation  of 
the  teeth.  It  is  most  irnportant  to  ascertain  that  no  tooth  or  part  of  a 
■tooth  lie«  l»etwe«n  the  fractured  ends,  as  thia  is  one  of  the  most  common 
rCttiLscs  of  nou-uuion  of  fractured  jaw.  As  nearly  aH  fractures  of  the  jaw 
are  compouud,  there  is  U8uaUy  present  some  degree  of  septic  inflammation. 
C)coa.HionaIly  the  septic  process  is  confined  to  some  space  and  may  lead 
to  the  formation  of  an  abscess.  Where  the  inflammation  is  extenBive,  more 
or  lena  ntitraHis  of  the  lower  jkw  may  result.  It  is  very  unusual  for  the 
inferior  dental  nerve  to  l)e  injured.  It  umy  be  torn,  however,  at  the  tirne 
■of  the  accident,  and  occfisionaUy  ueuralgia  may  develop  some  tirne  after  the 
»ccidcnt  owing  to  pressure  exerted  by  the  rcjtairing  bone  upon  the  nerve. 
W)iere  the  violence  has  been  very  great  there  may  be  a  dialocation  of  the 
Iower  jaw  an  wfill  as  the  friicture. 

Trtutvitnt. — Inuumerable  methods  for  treating  fractures  of  the  jaw  have 
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been  described.  In  a!l  caaeB,  however,  there  are  certain  principles  of  treat- 
laent,  vvhatever  the  accident  and  situation  of  the  fractiire  uiay  be,  and  ihese 
principles  muat  l>e  most  carefulJy  adhered  to. 

(1)  Great  čare  must  be  taken  to  rediice  the  dispbicement,  and  epetial 
attention  muat  Ite  directed  towards  restoring  the  iiormal  position  of  the 
teeth.  This  reatoration  of  the  "  bite  "  is  most  importaut,  and  every  čare 
should  be  taken  to  obtaiu  it. 

(2)  Everj  elTort  should  be  Diade  to  get  the  moiith  and  its  contents  as 
clean  as  iMDsaible.  The  teeth  ebould  be  thorougblj  cleaned  and,  if  necessary, 
Hcaled,  8t>  tliat  no  trace  of  tarUir  should  be  left,  lor  this  is  a  favourite  nidiis 
for  deconiposition.  The  tongue  shoulil  bt*  kept  cleau  bjr  st-raping.  lu 
order  to  keep  the  laouth  clean,  antiseptic  mouth-waBhe8  ahould  be  frequently 
employed.  lu  caaes  \vhere  there  k  marked  deconiposition,  insutliation  of 
iodoform  powder  is  the  iKJst  agent. 

(3)  Absolute  rest  of  the  lower  jaw  is  nece88ary  for  rapid  and  acciirate 
union.  Whatever  mothod  may  liave  been  employed  to  tix  the  broken  ends, 
it  is  necessary  to  forbid  the  patient  to  bi>eak  or  to  use  the  jaw  for  niaati- 
cating  purjioses.  In  order  to  feed  the  patient  it  ia  convenient  to  tix  an 
india-nibher  tube  on  to  a  feeding  cup,  and  to  put  the  tube  into  the  mouth 
beyoud  tlie  last  inolar  tooth,  unless  there  is  a  gup  in  the  front  part  of  the 
mouth,  \vhere  a  tooth  has  beeu  lost,  through  vvhich  the  tube  can  be  very 
convenieutly  passed. 

The  various  methods  that  have  been  employed  to  maintain  the  broken 
fragments  in  their  prnjjer  position  vjin  be  classified  under  four  priuoipal 
methods,  viz.  baudagiug,  spUnts,  ligature  of  teeth,  and  wiring  of  the 
fragments. 

(1)  Bandarjes. — In  simple  uncomplicated  fractures  a  four-tailed  bandage 
is  generally  sufficient  to  keep  the  fragments  at  rest  and  in  apposition.  It 
ia  raade  by  taking  a  piece  of  strong  calico  or  other  bandage,  one  yard  in 
lengtli  and  four  incbes  in  width,  with  a  small  slit  in  the  centre  for  the 
chin  to  rest  in.  Each  end  of  the  bandage  is  cut  up  to  \vithin  three  iuchea 
of  the  centre  of  the  slit.  Having  placed  the  sUt  over  the  chin,  the  two 
lower  portions  of  the  bandage  are  tied  over  the  vertex,  aud  the  two  upper 
ones  well  alnjve  the  occipital  protuberance.  To  prevent  slipping  they  may 
be  tied  together.  In  fractures  of  the  lo\ver  jaw  union  is  rapid,  aud  towards 
the  end  of  the  third  week  sbght  movement  may  often  be  allowed ;  biit  no 
mastication  should  be  permitted  until  the  beginning  of  the  8ixth  week. 

(2)  Splinfu. — A  lurge  numbur  of  splints  have  been  devised  to  keep  the 
fragments  in  proper  position.  Of  the  external  splints  the  gutta-j.>erclm 
trough  is  often  eiJiployed.  The  objection  to  this  splint  is  that  it  maj  aerve 
as  a  reaeri^oir  for  the  decomposing  discharges  and  šaliva  from  the  mouth. 
Wheii  enipIoyed  it  must  be  cleansed  and  readjusted  frequently.  It  is  made 
by  taking  a  piece  of  gutta  perc;ha,  about  three  inches  broad,  and  of  sufticient 
length  to  extend  from  the  angle  of  the  ja\v  on  one  side  to  that  on  the 
opposite  side,  and  by  bisecting  it  to  veithiii  three  inches  of  the  centre  on 
each  side.  By  imuiersion  io  hot  water,  so  as  to  make  it  soft,  it  is  bent 
into  the  shape  and  accuratolv  fitted  to  the  jaw.  A  hole  is  cut  to 
receive  the  chin.  It  ia  theu  luied  vvith  boracic  lint  and  kept  in  position 
by  a  fonr-tailed  bandage.  There  are  various  forma  of  external  splints 
which  it  is  not  Tiece88ary  to  describe.  There  are  various  fonns  of  splints 
useil  ^vithin  the  mouth,  and  among  the  Ijest  of  these  is  the  inter-dental  tcirc 
spiint,  or  some  moditication  of  it,  devised  by  Hammond.  Although  this 
method  is  so  excellent,  it  is  never  likelv  to  be  laTgely  used  by  surgeons 
unless  the  assistance  of  a  dentist  is  obtained ;  because,  in  order  to  make  a 
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siiccessful  vvire  splint,  a  conaiderable  prnctical  acquaint.Hnce  with  mechanical 
denti8try  ia  neoea8ary.  The  luethud  may  Le  bcBt  lioscribed  by  dividing  it 
in  to  five  stages : — 

Stage  1.  The  teeth  must  be  thoroughly  cleansed  of  aH  tartar.  Any 
decayed  focus  clecareti  out  and  the  cavity  temporariIy  tilled.  The  niouth 
in  ust  be  free  from  mncus  and  šaliva  as  iniicli  as  possible  and  vashetl  out 
with  a  Buitable  lotion. 

Stage  2.  A  \vax  iiupression  is  tlien  taken  of  the  teeth  with  the  frag- 
mente replaced  iu  their  uurinal  position. 

Stage  3.  A  plaster-of-Paris  čast  is  made  trom  thia  svax  inipresaion. 

Stage  4.  The  piece  of  iron  wire  ia  placed  arouud  the  row  of  teeth.  At 
firet  in  front  of  the  rovv,  then  bending  it  round  the  last  molar  tooth  on  each 
side,  and  t.aking  it  round  the  back  of  the  row  of  teeth,  and  then  soldering 
the  two  ends  of  the  wire  together.  Great  attention  must  be  paid  to  bend- 
ing  and  hummeriug  the  vvire  so  that  it  Hts  ourrectly  the  line  of  teeth. 

Stage  ;'.  The  wire  frame  is  now  removed  from  the  plaster  čast  and 
placed  in  the  mouth.  It  ia  nece88ary  to  make  quite  sure  that  the  dBformity 
18  completely  reduced  and  that  the  "  bite  "  of  the  mouth  is  correct.  Several 
pieces  of  thiu,  soft.  iron  \vire  are  then  passed  between  the  teeth  and  made  to 
eurroun«!  them.  Numerous  inter-dental  splints  have  been  devised,  but  for 
the  surgeon  nono  uf  them  ure  ao  8ati8factory  as  the  one  described.  Some 
splints  have  been  devised  partly  internal  and  partij  externaL  They  do 
not  merit  our  attention. 

(3)  Ligature  of  Tfeth. — The  fragmenta  are  fixed  together  by  tyiag  either 
ailk  or  wire  round  tlie  teeth  on  each  side  of  the  fracture.  This  method  bas 
two  grave  objections  :  one,  that  the  mobilitj  of  the  fracture  is  by  no  means 
satiaiactorilj  controUed  ;  the  other,  that  the  teeth  round  \vhieh  the  ligature 

tis  passed  may  bei.ome  loose  and  the  adjat.ei3t  gum  uiay  become  itiflamed. 

(4)  IViriiuf  of  Fragments. — The  best  method  is  that  described  l»y  Tbomas 
of  Liverpool.  It  consists  in  drilling  the  fragmenta  below  the  tooth  sockets, 
and  then  passiug  a  piece  of  stout  copper  wire  through  the  drUled  holes  and 
bringing  the  fragmenta  together  by  coiling  the  copper  wire  upon  a  special 
"  key "  made  for  the  purpose.  During  the  treatment  the  \vire  can  be 
tightened  from  tirne  to  ti  me. 

Non-Unitkd  Fractubk  of  thb  Loweb  Jaw 

This  is  a  very  unusual  oonditinn.     Union  is  often  delayed  by  unusual 

mobilitj  or  by  the  pre^ence  of  a  t<x>th  between  the  fragment«,  but  sooner 

or  iater  union  takes  jdace  aa  soon  as  these  antagonistic  agents  are  removed. 

LAgain,  union  by  tihrous  tisaue  and  the  formation  of  a  false  joint  is  a  very 

^nre  occurrcnce.     T!ie  tr&itment  of  this  conditiou  diHers  in  no  respect  from 

that  employed  iu  the  treatment  of  iinunited  fractures  generallj. 

INTLAMMATORT  DI8KA8S8  OF  THS  JaW8  AMD  ITB  RSSULTB 

pEKloeriTls,  AH8CB8S.  AND  NBCK08I8. — One  of  the  subjects  that  ha« 
lod  to  as  much  difference  of  opinion  iu  the  ^»ast  as  anj  in  tlie  domain  of 
Burgerj  is  the  r|ue8tif>u  whether  suppurative  intlammation  of  tho  lower  jaw 
originates  in  the  bone  itself  or  iu  its  p»erio8teum,  or  whether  tlie  trouble 
alwajs  commences  iu  a  decayetl  tooth  or  its  alveolar  dontal  periosteum,  and 
that  the  luain  structure  of  the  jaw  is  infected  from  this  local  site.  There 
Beemn  no  reaaon  to  doubt  that  acute  iufective  osteo-myeliti8  or  periostitis, 
iwhich  m&j  occur  in  aliuost  uuj  bone  during  ohildhood  or  odolosceuoe,  maj 
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occur  aleo  in  the  lower  jaw.  Tliis,  however,  is  very  rarelj  met.  Manj 
surgeons  used  to  uiaintain  that  eertain  children  vvere  very  prone  to  a 
form  of  suppurative  osteo-mjelitis  and  periostitis  \vhich  often  led  to 
loaa  ot"  tlie  teeth  and  necrusiH  ot"  the  whi>l«  or  }>art  oi"  the  jaws,  espe- 
ciallj  the  mandible.  Inasmuch  as  the  children  speoiall)'  ailected  with  this 
diseaae  preaented  tuberculous  leaioua  of  variuuB  kiuds,  it  wa8  termed 
scrolulous  osteo-myeliti8.  Further,  it  wati  stated  that  iu  the  acute  specifie 
diseases  of  childhood,  and  in  typhoid  and  tjphus  fever,  a  suppurative  oateo- 
mjelitia  eould  originale  by  a  specifie  poison  itself  lodging  in  the  structurea 
of  tlie  ja\v8.  This  attme  theorj  waa  held  reganiiug  irifiaramation  following 
the  inhaliition  of  phosphorous  fuiues  and  following  the  takirtg  of  mercui-y 
aa  a  drug. 

It  is  now  prac.tically  establialied  that  in  ali  theae  caaes  tho  general 
disease  ia  only  a  predispoaing  cauae  which  vveakena  the  reaistance  of  the 
gingival  mucoua  membrane  or  of  the  teeth,  so  that  ordinarj  suppurative 
organiama  more  reij.dily  gain  aecess,  and  therefore  the  true  cause  of  ali  these 
suppurative  inilainniationa  is  a  local  infection  by  some  pyogenic  organism 
present  in  the  moulh. 

A  short  consideratiou  of  the  anatomical  relations  of  the  teeth  and 
jaw8  8hows  us  hovv  iulimate  and  important  ia  the  relationship  V>etween 
them.  Betweeu  each  tooth  and  the  jaw,  lining  the  tooth  aocket,  ia  a  layer  of 
tissue,  frequently  termed  alveolar  or  alveolo-dental  periosteum.  It  ia  in  thia 
perioateum,  situated  bL!tweeu  the  teeth  and  the  lower  jaw,  that  the  large 
majoritj  of  inliammatory  utfeetions  of  the  Ja\v  commence.  According  to 
Miiler  of  Berlin,  niauy  facts  favour  the  Bupposition  that  a  considerahle 
number  of  pathogenie  micro-orgauisms  may  tlirive  iu  the  juices  of  the 
mouth  without  shovving  any  dilference  from  the  common  parasites  of 
the  oral  cavity  m  long  as  the  mucoua  membrane  reuiaina  intact.  If, 
however,  the  soft  tiasuea  have  beeu  wouuded,  as  in  extraction,  or  if 
the  reaistance  of  the  mucoua  membrane  haa  become  iinpaired,  theae 
organiama  may  gain  a  point  of  entrance,  and  thus  become  able  to 
manifest  their  apeeial  actiona.  The  severe  injuriea  of  the  aoffc  tissuea 
of  the  bone  caused  by  difficult  eitracbions,  as  well  as  the  open  wound 
left  hy  every  extraction,  furniah  a  couveuient  poiut  of  entrance  for  bacteria. 
Wlioever  h<is  examJned  an  uuelean  mouth,  with  ita  brokeu  dovvn  teeth, 
iuflamed  guma,  thick  8meary  depoaita  \vith  whieh  eome  of  the  teeth  are 
whoUy  covcred,  wiU  not  wonder  that  inilammation.  auppiuration,  necrosia, 
or  eveu  pyiemia  may  follow  upou  ojieratious  ia  the  mouth,  and  \\here  the 
typiujil  pyogeaic  micro-organisnis,  such  as  tlie  8Laphylot.'ocous  aunnis,  etc, 
are  present,  we  must  expect  severe  sujjpiutitive  inHammation  and  formation 
of  abcesses.  It  ia  well  recognised  that  the  mucoua  membrane  of  the  mouth 
may,  under  eertain  eonditious,  become  less  resiatent  to  the  intluence  of 
germs,  and  thia  may  be  brought  about  by  mechanical,  chemical,  or  thermal 
conditions,  local  or  general,  ao  that  the  nature  of  the  tiasuea  ia  so  changed 
that  a  suitable  nidus  for  the  development  of  eertain  microbea  is  formod. 
In  some  caaea  the  alveolar  periosteum  of  ali  the  teetli  ia  affected  simnltane- 
oualj,  whereaa  in  other  casea  the  periosteum  of  onlj  one  or  two  teeth  may 
be  alTected ;  hence  we  may  divide  the  cases  into  two  claaaes,  the  diffused 
and  the  localised. 

(A.)  Diffused  Injiavimaiion  of  the  Alveolar  Periosteum. — Etioloffij  and 
Patholog^ij. — (1)  One  of  the  most  common  cauaea  of  thia  dilFiised  perioatitis 
wa8  at  one  time  very  often  met  with  iu  persons  eiposed  to  the  fumea  of  phos- 
phorus,  the  diaeaae  beiug  popularly  called  "  phossj  jaw."  From  time  to 
time  outbreaks  of  this  disease  occur  iu  some  of  the  match  manufactoriea. 
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this  ia  jjerhaps  the  most  typical  kind  of  diffused  perioatitis  of  the  javr,  it 

rould  be  taken  as  a  tjpe  in  discusaing  the  various  as^tects  of  the  disease. 

A  condition  very  simiJar  to  this  may  be  brought  ahout  hj  the  admiaiatra- 

tion  of  rnerc-ury  in  doaes  large  enough  to  produce  a  salivation,  and  other 

metallic  poisona  have  produced  siniUar  effects. 

(2)  Chronic  suppuration  may  occur  at  the  necka  of  the  teeth,  leading  to 
[»rogressive  necroais  of  the  alveolar  margin.     In  thi-s  vray  the  fang  of  the 

)th  ifl  eiposed,  and  tinally  the  tooth  falla  out.     This  condition  is  termed 
'  pyorrha?A  alveolaris  "  or  "  Riggs'  disease."    For  a  fuU  descriptiou  of  this 
jndition  the  reader  is  referred  to  the  article  on  teeth. 

(3)  As  we  have  mentioued  above,  we  sometimes  see  a  diffused  periostitis, 
jrally  of  the  lower  jaw,  often  leading  to  e.vtenaive  necrosis  in  children 

weak  vitality.  This  used  to  be  called  strumous  periostitia.  It  is  un- 
doubtedly  of  septic  origin. 

(4)  The  severe  suppurative  inflammation  that  is  frequently  associated 
with  the  eruption  of  an  over-crowded  or  inisplaced  wi8dom  tooth  is  probably 
dne  to  some  pathogenic  organism  reaching  the  site  of  the  tooth.  Unless 
treated  early  the  inllamniation  may  spread  widely  and  lead  to  exten8ive 
necroais  of  the  bone.  As  a  typical  example  of  diffused  suppurative  peri- 
ostitia of  the  lower  jaw,  we  will  consider  the  subject  of  so-caU«!  j}hosphorous 
nrcrosis  or  phossi/  jmr.  The  term  necroais  is  used  because  e-rtensive  death 
of  the  bone  is  a  leading  feature.  It  uiust  l>e  understood,  however,  that  this 
is  onIy  u  result  of  a  diffused  suppurative  inflanimation. 

Etiolo(jy  and  Fat/ivlof/y  of  "  Fkonsi/  Jam!' — According  to  Stockman,  in 
addition  to  the  various  stages  of  caries  of  the  tooth,  the  condition  of  the 
alveolar  margin  is  one  of  cario- necroais,  with  chi'ouic  ostitis  and  jieriostitis, 
differing  in  no  respect  from  the  same  lesion  as  seen  in  other  bones  from 
various  causea.  It  has  long  been  lield  that  this  cario-necrosia  is  dne  to  a 
eeptic  actiou  of  phosphorous  fumes  on  the  bone,  this  being  supposed  to  oause 
'  a  pecuhar  and  special  kind  of  indamination.  If  one  considers,  however,  the 
whole  cireumstauces  and  the  dinicjil  histories  of  individual  cases,  we  nmst 
detinitely  concludo  that  the  process  is  duo  to  the  activity  of  micro-organiams. 
Phosphorous  fumes  conaist  of  phosphorous  anhydride  (p.  406)  to  a  large 
extent,  with  some  phosphoric  anhydride  together  with  some  hydrogen 
pennxide  in  small  traces.  It  is  practicAlly  impossible  for  any  of  these 
bodies  to  pro<luce  the  extensive  mischief  so  characteristic  of  ph(«sy  jaw. 
St(X;kuian,  from  cultivatious  of  pus  from  several  cases,  found  staphylococcus, 
albus,  »treptococcus,  and  numurous  other  organisms.  He  ia  of  opinion  that 
none  of  these  could  reasonably  be  regarded  as  the  cause  of  cario-necrosia, 
and  inaamucb  as  he  found  tubercle  baccilli  in  every  čase  he  considers  this 
as  amounting  to  almost  proof  positive  that  the  disease  is  of  tuberculous 
uOrigin.  He  considen^d  that  the  acid  fumes  penetrated  to  the  bone  directly 
through  the  »jMirture  Icft  by  a  decajed  or  extracted  tooth,  that  they  erode 
tlie  tx«ne,  \veakeii  its  uutritiou  and  resisting  power,  and  so  make  it  a  suit- 
able  nidus  for  the  growth  of  tubercle  bacilli.  The  bacilli  banng  once 
storted  growing,  graduallv  spread  according  to  the  ordinary  rules  of  tuber- 
culous infection.  The  majority  of  obaervers,  hovvever,  consider  that  the 
trouble  is  <iiie  to  pyogeuic  »trganisms,  and  that  the  tubercle  bacilli  are  only 
there  by  accident,  l)eing  taken  in  with  the  food. 

In  the  very  excellent  rejMirt  to  the  Socretaryof  State  for  the  Home  Depart- 
ment drawn  up  by  Dr.  Ge^rge  Cunuingham.  the  opiniona  of  Dr.  Stewart 
upon  the  subject  of  phosphorous  |)oisoning  are  mentioned,  and  the  correct- 
nvaa  of  hia  view8  are  contirined  by  Cunningham's  experience.  Although 
8tewurt  admits  the  facl  that  a  caries  of  the  tooth  is  the  commoncst  jKjiut 
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of  origin  of  phosphorous  necrosis,  yet  he  pointe  out  that  tlie  diseiise  may 
commence  iii  eaeea  where  there  are  no  detuijed  teeth,  but  in  which  there  are 
inaases  of  tartar  arouud  the  tooth  at  the  junctiou  with  the  i^uma.  As  the 
tartar  swarmswith  organisras  it  is  ohviousthat  the  subjacent  disintegrating 
gum  may  tecome  the  point  of  entrauce  of  the  pyogenic  germa. 

^j/mpioms. — Tlie  earliest  8yuiptonu  is  nn  uneasy  senujition  in  the  teeth, 
vvhich  graduallv  beconies  woree  until  pressuro  upon  thein  elicita  marked 
pnin,  sometiiiies  nf  »m  excruc'iatiug  clmracter.  This  pain  is  often  worse  at 
night,  as  many  other  pains  are  Hable  to  be.  The  inrtii;mTtiatory  trouble 
develops,  and  the  guma,  swollen  and  Ltdematous,  and  the  adjacent 
tiasue  of  the  cheek  become  iu  vol  ved,  so  that  there  may  be  swelluig  of 
the  face  with  more  or  less  redneas  of  the  skin.  On  examinjng  the  teeth 
it  is  found  that  thesc  are  8omewhat  raised  in  their  sockets  and  more  ur  lesa 
looBe.  On  e.vamiuing  this  atage  of  the  trcuble  there  is  very  marked  saliva- 
tion,  and  owing  to  tlie  pain  pi^eventing  Ihe  patient  moving  the  muacles  of 
tlie  tongne  and  mouth  e{fectively,  there  may  be  dribVthng  of  sjiHva,  By  very 
eareful  and  thorough  treatment  at  this  stage  the  diseuse  mny  suliside.  As 
a  rule,  hovvever,  niatters  are  neglected ;  the  iutiammatiou  spreads  to  the 
general  periosteiim  of  a  greater  or  less  extent  of  the  jaw.  In  this  way 
the  nutritiou  of  tlie  bone  sulfers,  and  HnaUy  more  or  lesa  of  it  beuomes 
necrosed.  The  piis  may  burrow  towards  tfie  cheek  or  dowTi  into  the  neck ; 
and  if  neglected,  nunierous  sinusea  inay  form,  and  these  persist  until  the 
dead  bone  is  removed. 

Trmtmeut.  —  Stoekuian  atates  tliat  as  regards  pnipbylaxi8  there  is 
absolutely  no  risk  of  inflammation  as  long  as  the  bone  remaius  protected 
by  gum,  and  even  when  carious  teeth  are  present  the  entrance  of  the 
organisma  can  be  prevented  by  eareful  atopping.  Ellicient  ventilation 
of  the  work8hops  will  prevent  the  acid  fumes  ariaing  froiii  the  phoa- 
phorus  and  make  theni  lesa  active  in  mjuiing  exposed  bone.  Aasiuuing 
that  the  affection  ia  dne  to  the  tubercle  bacillus,  the  uiatter  ia  then  quite 
apart  from  the  factoriea  and  cannot  be  controlled  at  preaenfc  either  by 
State  regulationa  or  workshop  niles.  It  is  acquired,  aa  other  tubereuloua 
atfectiona  are  acquired,  by  certain  pei^sons  and  not  by  others ;  and,  o\ving 
to  the  wide  distribution  of  the  organiam,  peraons  with  expo8ed  bone, 
eroded  by  acid  fumes,  are  very  apt  tu  become  infected.  Every  attention 
must  be  paid  to  the  cleaning  and  acaliug  of  the  teeth,  so  that  no  tartar 
becomea  depoaited  on  them;  ali  decayed  teeth  must  he  cleaned  out 
and  atopped,  and  great  attention  paid  to  the  cleanliueas  of  the  mouth 
generjilly.  In  the  early  etages  of  the  diaease  it  is  adviaable  to  get  the 
mouth  aa  clean  as  possible  by  usiug  antiaeptic  mouth-washe8  every  half- 
hour  or  so.  Loc;iil  complicationa  ruund  the  nock  of  the  tooth,  such  aa 
tincture  of  aconite  or  of  pyrethruiu,  seems  to  lesHen  tlie  inHammatory 
roaction.  The  gums  must  be  carefully  watched  for  the  fonuation  of  any 
coUection  of  pua  under  them,  and  aa  stton  as  thia  ia  detected  it  must  be 
iueiaed  and  vvjiahed  out.  The  eflbrt  of  the  surgeon  muat  be  directed  especi- 
ally  to  prevent  the  acciimulation  of  pua  iu  auy  part  of  the  mouth.  In 
thia  way  any  extenaive  necrosis  can  be  readily  prevented.  \Vhen  necrosis 
haa  once  formed,  the  region  must  be  kept  aa  clean  aa  poasible,  and  as  soon 
aa  the  dead  fragment  is  aeparated  from  the  living  it  must  lie  removed. 

B.  Localised  Suppuratlre  Periosfltis. — Under  thia  heading  \ve  have 
the  very  common  tronhlc  knovvu  aa  atveolar  abscess,  Ovving  to  the  way  in 
\vhich  the  pus  may  burrow  iu  neglected  caaes,  the  alveolar  abacesa  haa  con- 
siderable  intereat,  and  therefore  uuist  he  conaidered  iu  thia  article  as  well 
as  iu  the  article  on  Diaeases  of  the  Teeth. 
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Etiology  and  Paiholnffif. — This  probably  ulvvajs  originates  by  the  intro- 
duction  of  micro-organiBms  through  some  decajed  focus  in  the  tooth  ur 
some  abraaion  of  the  gum  at  the  Deck  of  the  UKith.  It  is  sUited  that  in 
8ome  cases  an  abscess  appears  to  riso  without  any  morbid  condition  of  the 
teeth  or  gum ;  but  this  is  probably  a  mistake,  as  a  very  careful  search  would 
probably  lead  to  the  di8covery  of  the  point  of  entrance.  It  must  l>e 
rememl)ered  that  slight  abrasion  of  the  gum  at  the  neck  of  the  tootli  which 
may  have  allowed  the  organiams  to  enter  may  have  healed  up  8ub8equently, 
and  so  coocealed  the  jx>int  of  entrance.  According  to  Tomes,  as  the  disease 
progreaaes  the  periosteum  becomea  detached  from  the  cementum,  and  the 
point  of  suppuration  usually  commences  at  and  exteDds  fn*m  the  forameu 
in  the  root  of  the  tooth,  and  as  the  pus  forms  in  greater  and  greater  amount, 
the  faog  gradually  loses  its  vitality  and  tlie  pus  gradually  causes  dilatation 
of  the  socket.  Aa  soon  as  the  tension  exarcised  by  the  presence  of  the  pus 
reaches  a  certain  degree  the  pus  finds  ita  wuy  to  the  surface.  One  of  the 
most  common  way8  is  for  the  pus  to  find  its  way  up  the  side  of  the  tooth, 
between  it  and  the  socket,  reachiug  the  surface  at  the  edge  of  the  gum 
either  on  the  inner  or  outer  side  of  the  tooth,  thus  forming  the  ordiDary 
gum-boil  As  a  rule  the  pus  pierces  the  gum  within  the  mouth.  In 
the  caae  of  the  upper  incisor  teeth,  howeverj  the  pus  tends  to  burrow 
between  the  periosteum  of  the  hard  palate  and  the  bone,  thus  forming  a 
piilatal  abscess.  When  the  upper  incisor  teeth  are  decayed  the  abacesa 
may  point  within  the  nostrils.  An  abacesa  in  connection  with  the  molar 
teeth  of  the  upi>er  jaw  may  point  on  the  surface  of  the  face  above  the 
retlection  of  the  buccal  mucous  membrane.  In  other  cases  the  pus  may 
burst  into  the  antrum  of  Highmore.  In  the  čase  of  the  lower  jaw  the  pus 
inay  find  its  way  on  to  the  face  near  the  lower  margin  of  the  jaw ;  and, 
in  the  čase  of  the  molar  teeth,  the  pus  may  burrow  down  into  the  neck 
and  have  to  be  0})ened  even  below  the  cavicle. 

Syvi}tlovi». — At  tirst  there  is  a  dull  sensation  familiar  to  moet  people 
acarcely  worthy  of  the  name  of  pain.  At  this  early  stage  the  uneasiness  or 
pain  may  be  removed  by  biting  upon  the  teeth.  As  the  trouble  progresses 
there  is  a  dull  aching  pain  and  the  tooth  is  elightlj  raised  from  its 
socket.  The  pain  soon  liecomes  more  and  more  acute  and  throbbing  in 
charucter,  and  the  coustitutional  symptoms  become  very  severe,  accompanied 
by  a  high  tempeniture.  In  addition  to  the  8welling  of  the  gum  in  the 
regiou  of  the  tooth  the  cedema  may  spread  to  the  soft  tissues  of  the  face 
and  cause  miirked  8welling  there.  There  is  very  often  sudden  relief  to  the 
pain  when  the  pus  tinds  its  way  out  of  the  tooth  socket.  because  it  is  then 
collecting  at  considerably  lower  pressure.  It  is  this  sudden  improvement 
in  the  pain  that  uiay  lead  the  medical  attendant  to  think  that  the  abscisa 
htts  subisided,  whereaB  the  pus  may  be  forming  in  large  quantitie8  under  the 
im  or  in  the  tissuea  of  the  face. 

Complications. — Although  alveolar  abscess.  even  if  untreated,  may  subaide 
■pontaneously  as  aoon  as  the  pus  reaches  the  surface,  yet  oocasionally  yery 
srave  symptom8  may  follow,  sueh  a«  pywmia.  A  spreoding  cellulitis  may 
dovulo]),  sprouding  rapidly  in  the  tissues  of  the  face  and  neck.  Id  some  cases 
the  pus  spreiuls  wiilely  uuder  the  gum  and  separatea  a  large  purt  of  the 
lower  jaw,  aiusiug  considerable  necrosis.  Inflammation  of  the  lymphati(j 
slands  under  the  JHW  is  practically  alway8  present,  but  only  occasionaUj 
ooea  suppuration  occur  in  them. 

Treatment. — Tlie  early  treatment  belongs  to  the  domain  of  the  dentist. 
Before  anj  large  amount  of  )nflauunatoTy  exudation  bas  formed  it  may  be 
abla  to  evacuate  it  by  removiog  the  aeptic  focus  and  reachiog  the  inflamed 
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area.  For  this  treatment  the  reader  is  refenred  to  the  article  on  Teeth.  Aa 
soon  as  the  pus  leaves  the  tooth  socket  it  can  lie  recogniaed  readilj  by  the 
■way  in  which  the  guin  is  raised  up  and  stretched.  As  soon  as  this  is  recog- . 
nised  «n  incision  should  he  made  with  a  Kcalpel  right  through  tlie  swollen 
gum.  As  a  rule,  hy  careful  treatment  a  tooth  may  he  saved  if  it  is  worth 
saving.  Many  good  teeth  are  sacriliced  V>y  the  dentist  or  surgeon  not 
having  ^e  reguisite  knovvledge  to  know  wliether  teeth  cau  he  saved  or  not- 
NECROSia. — It  must  be  cle.arly  understood  that  necrosia  doea  not  in 
itself  constitute  a  disease,  hut  is  the  result  of  a  previous  siippurative  inHam- 
mation  of  the  bone  or  its  perioateuin.  For  certain  reasons  the  lower  jaw 
is  more  coinmonly  the  se^t  of  necroBis  than  the  upi)er  jaw.  It  is  common 
to  speak  of  various  foruis  of  uecrosis.  The  dilferenties  are  rwilly  due  to  the 
cvtuse  of  the  auppuratiou  rather  than  to  any  diflferenee  in  tlie  final  result. 
They  may  he  classed  as  follow8 : — 

(1)  Necroaia  of  the  alveular  procesa  due  tn  suppuration  in  tlie  ap»ex 
of  the  tooth  and  the  alveolar  dental  periosteum.  This  may  spread  to  the 
main  structure  of  the  lower  jaw  and  oause  more  or  less  exten8ive  necrosia 
In  other  vvords,  the  necrosia  is  a  result  of  alveohir  ahscess. 

(2)  The  suppuration  that  may  result  from  an  overcTowded  or  misplaced 
wisdom  tooth  iuay  lead  to  extensive  neorosis,  as  alre«idy  uientioued. 

(3)  Necrosia  foUowiug  diffused  suppurative  periostitis,  of  which  the 
chief  exauiple  is,  as  we  have  seen,  phosphoroua  necroais.  Under  this  head- 
ing  should  be  placed  the  necrosia  follo\ving  the  administration  of  iuercury 
and  other  drugs.  Under  this  heading  shouUl  alao  be  placed  the  diffuaed 
suppurative  periostitis  ixx-urring  in  t!ie  courae  of  certain  septic  fevers. 

(4)  Necroais  may  ftiUovv  ttny  exten8ive  injury  to  the  jaw,  especially  com- 
minuted  fracturea.  Necrosia  uiay  oceur  owing  to  some  laeeration  of  the 
tiasues  of  the  mouth  spreading  to  the  periosteum  and  bone,  as  in  the  čase  of 
cancrum  oris  or  any  malignant  gro\vths. 

(5)  Necroais  may  occur  as  the  result  of  syphilis,  aa  we  ahall  aee  later. 

(6)  Necrosia  may  also  oceur  trn  a  reauk  of  tulfercle,  apart  from  any 
action  tubercle  mHy  have  in  the  causation  of  phosphoroua  necrosia. 

The  treatment  of  the  variouB  forme  of  uecrosis  dilfcrs  in  no  way  from 
that  of  necroais  of  bone  generallv,  and  need  not  detaiu  us  here. 

Dis!ocafion  of  the  Lmoer  Jate. — In  the  great  majority  of  cases  the  imme- 
diate  cause  has  been  muscular  action  alone.  such  as  ya\vning,  vomiting,  etc. 
It  may  be  due  to  direct  violence.  such  as  a  l)low  or  a  kick  of  a  horse.  A 
force  acting  fi-om  witfiin  the  mmitli  may  also  prinlnce  disliK-ation,  e.ff.  the 
introduction  nf  an  apple  or  billiard  hali  iuto  the  mouth,  extraction  of  teeth 
haa  been  kuo\vn  to  cause  dialocation  of  the  jaw.  Bilateral  dialoaition  of  1 
the  jaw  is  more  common  than  imilateral.  The  exact  meehanism  of  dialoca- 
tion has  Vtcen  much  discuased.  As  the  jaw  is  depressed  the  condyle  glides 
forvvarda  on  to  the  articular  eminence,  and  as  soon  as  it  is  in  thLs  poaition  a 
comparatively  emall  force  is  sufficient  to  drive  the  condyle  for\varcls  over 
the  eminence  and  thua  produces  a  dialocation.  As  a  rule  the  li.L^araenta  of 
the  joint  are  not  torii,  but  apparently  in  severe  cases  hoth  tlie  Bynovial 
membrane  and  the  external  ligament  may  be  torn.  As  stion  as  the 
condyles  are  di8l(X!ateil.  the  maaaeter  and  iuterual  pterygoid  mueoles  coutract 
and  ilraw  the  jaw  forvvarda  and  upvvards.  It  is  the  action  of  these  muscles, 
in  aU  prob{i;bility.  that  causes  tixation  of  the  coronoid  prcicess  lieneatb  the 
malar  bone.  It  has  Iteeu  maintained,  liowever,  that  the  coronoid  procesa 
actually  catchea  agaiust  the  malar  bone.  It  istjuite  possible  that  in  certain 
cases  where  the  malar  bone  is  well  developed  and  the  coronoid  procesa  is 
largo  that  this  raay  occur. 
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Si/rnptovis. — In  a  recent  clislooition  the  (ieformity  is  aa  a  rule  very 
B>ident.  The  mouth  is  open  aud  ihe  jaw  is  fixed.  Speech  and  swa]luwing 
are  much  interfered  \vith  ttecause  the  lips  cannot  be  properly  Hpproxiinated, 
and  the  šaliva  dribblea  irom  the  mouth.  On  eiaminiiii,'  the  ueighbtmrhood 
of  the  joint  a  depreasion  will  be  seeu  and  felt  immediatelj  in  front  of  the 
ear,  and  in  front  of  thia  the  displaced  condjle  innj  be  seeu  and  felt.  The 
tcoronojd  proceas  can  aiso  l>e  felt  juHt  l>elo\v  the  malur  bone.  lu  unilateral 
ii8lofHti(>n  there  is  inclinatitm  of  the  chin  away  frnm  the  dislocated  sida 
[On  couaparing  the  joint  nn  the  two  sides  the  diskK^aLed  one  c<au  be  readily 
I  distingulabed. 

lAtng-Standlng  IHslocations, — At  one  tirne  this  seeuied  to  have  been  a 

urly  coinmon  occnrrence.     The  patieut  has  not  consulted  a  doctor  at  the 

ime,  and  gradually  the  jaw  ha«  obtained  a  certatn  degree  of  mobJlity  so 

fthat  tlie  lips  ean  Ije  elosed,  and  in  this  way  both  8j)eech  and  8walJowing 

finay  be  little  if  at  aH  iiupaired.     The  alterution  in  the  patieut'8  appearance 

rould  not  be  so  noticeable  tu  a  d<x.tor  \vho  liad  not  seen  the  patieut  before. 

Recurring  J>islocation. — Soiuetimes    tbere  is  a  gi'eat    tendonLy  for  the 

lislocation  to  recur.     It  may  bti  <juitL'  ire([uently  an  act  of  yawuing,  etc., 

fhic.h  iaa,y  produce  it. 

DUlocation  vf  Infer-Articular  FUn'o-Cartilage. — A  čase  ttf  tbis  kind 
las  been  described  where  there  is  dribliling  of  šaliva  and  enlurgement  of 
Ihe  left  submaxillary  gland.  This  latter  may  have  been  due  to  injury  of 
le  corda  tympani  nerve. 

Treahnent. — The  simplest  metliod  is  for  an  assistant  to  grasp  the  head 
)f  the  [vitient  firmly  against  hia  ehest,  vvhile  the  surgeon,  \\ith  his  thumbs 
jrojouting,  presees  them  as  far  back  as  possible  upon  the  lo\ver  molar  teeth, 
tt  the  Same  tirne  graaping  the  body  uf  the  jaw  vrith  his  tingers.  Firm 
jresaure  is  tlien  exerted  by  the  tbiimbs  in  a  directiou  downward8  and 
ickwurds  so  as  to  froe  tlie  condyle3  from  the  articuLir  eniinence,  and  as 
on  a.s  this  is  done  the  chin  is  raised  by  tlie  tingers.  VariouH  a])p4iratu8 
Iluve  l)ecn  deacribed  for  forcing  the  jaw  do\vn\vards. 

Lont/Stfindinf/  Dislocntions. — These  are  usuaUy  fairly  ea8ily  reduced 
within  the  first  two  niouths.  The  longest  period  that  has  elapaed,  aml  in 
which  suceossful  reditctiou  has  been  uhtainud,  ia  ubout  ten  months.  If 
^m;inipulation  fails  t<i  reduce  Lbe  di8kK^atiuu  the  coudvle  shouhl  be  cutdown 
ipon  and  repltuied  with  iis  little  cutting  of  ligaments  or  muscle  as  poesiblo. 
Herurrin;/  JHslocation. — The  patieut  flhould  be  cautioned  against  opeuing 
[tiiu  mouth  ut  ali  widely.  If  yawuing  cjiniiob  be  prevented  the  chin  should 
vivU  siippnrted  dtiriug  the  act.  If  dislocation  <xrura  very  frequently 
"  ftujil)'  an  elustie  baudage  might  be  fitted  to  support  the  chlu.  In  other 
» the  ja\v  ni.iy  be  kept  absolutely  immobile  for  a  long  period  of  tirne. 
Opeiative  treatinent  bas  been  cnnsidenid  neces8ary.  The  joint  has  been 
It  down  upon  aud  the  hbro-cArtilage  stituhod  to  the  external  ligameut  near 
ll«  altachmeut  to  the  l)one. 


PaRASITIC   DI8SA8I8  OF  THB  JaW 

The  fungus  mycoBia  asporgilla  bas  been  foimd  in  the  antrum  of  Highmore, 

id  m  uuriona  form  of  distoma  (fasc-iola  liepaticu)  has  been  found  in  the 

Moaping  frora  an  exten8ive  alveolar  abscess.    These  are  quite  surgioal 

irioaiti««.      A  very  iinfiortant   parasitic  disease   is  actinomijcmUt.      This 

usually  (Xicur.s  |iriiiiarily  in  the  jaw«;  mantlible  more  fre<juently 

the  maxiUa.     It  uiay,  hovvever,  iKxur  priniarily  in  ahnf«t  any  part  of 

body.     It  is  a  disease  very  commonly  met  with  among  cattle.     The 
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active  agent  is  a  liuigus  termed  iictinoujyceH,  sometimes  called  tlie  ray- 
fungiis,  trom  its  chanicteriatic  ajjpearauue  uuder  the  luioroaeupt*.  The 
fungus  is  taken  in  with  the  t"ood,  and  niay  lodt,'e  in  any  part  of  the  alimen- 
tary  or  respiratory  tracts.  Tlie  jaw8,  howev«?r,  are  tlie  structures  w}iich , 
seein  eapecially  prone  to  this  disetise,  and  the  explauation  is  owing  to  the 
iutiiuate  relation  that  exists  bet\veeii  the  tei.^tFi  and  the  jawa.  During' 
iua3tic;ition  the  tinigus  is  driven  into  some  decaying  focus  in  a  tonth. 
Here  it  remaius  undiBtm*hed,  and  gruduallv  peuetrates  into  the  lume. 

Symj)(oms. — The  earlieet  syniptom  is  very  oft«u  tenderness,  and  sorae- 
timea  severe  pain  lcK^alise^i  to  one  or  more  of  the  teeth,  and  on  exaniiuation 
the  affected  teeth  are  found  to  be  carious.  This  pain  ia  generally  attributed 
to  ordinary  decay  of  teeth — indeed,  it  would  be  impossiljle  at  that  stuge  t« 
aacertain  whether  actiDOLnyc€s  is  present  or  not.  "VVithiu  a  fe\v  \veeks  a 
swelliug  forms ;  in  the  tas«  of  tlie  lower  jaw  it  Jh  U9nally  situated  in  the 
region  of  the  iingle;  \vhen  Lhc  upper  jaw  is  affected  the  awelling  ia  U8imlly 
noLieed  at  some  part  of  the  cheek.  On  manipulation  it  is  fuuud  that  the 
Hwe]Ung  ia  firnily  tixed  to  the  jaiv,  and  it  niay  be  either  soft  or  hard.  Aa 
the  tuuiour  increases  in  aize  the  ekin  over  it  beconies  red,  ratber  tense,  and 
finally  tluctuation  can  be  detected.  If  negleeted,  this  8welHng  vili  ultiuiately 
InirHt,  and  a  tiirbid,  serous  li<|uid  escapea  vvhiah  contains  in  suspension  sniall 
yellow  grannles-  These  are  very  characteristic  in  appearance,  and  consist  of 
massea  of  fungus.  The  septic  procesa  that  aticompanies  the  growth  of  this 
fungus  tends  to  become  widely  diffused,  and  varioua  listuke  form  communi- 
cating  one  with  the  other.  and  opening  on  the  suriace  by  numerous 
apertures  sometimes  quite  cratcriibrm  in  appearance.  On  probing  the 
stnuses  bone  can  readily  be  felt.  The  8ubuiaxillary  ]ympbatie  ghmds 
beeome  enhirged,  and  uiay  suppurate  so  that  sinuses  of  various  extent  may  be, 
present  in  the  neck.  If  the  inUamruatiou  progressea  towards  the  ramus 
the  jaw  it  miiy  iuterfere  wit!i  the  uuivementB,  and  a  condition  known 
"  ebisure  of  the  ja\v  "  ia  produced.  In  skivv-forniing  easea  there  is  little  or 
no  temperature,  but  if  the  associated  septic  procesa  is  marked  a  8omewhat 
hectie  temperature  may  be  present.  Owing  to  the  chronic  discharge  of  pua 
■we  may  have  the  usual  ebangea  aasociatcd  \vith  this  condition,  As  a  rule 
the  counue  of  the  diaease  ia  chronic.  lasting  one  or  two  year8;  it  may,  how- 
ever,  be  very  rapid  and  termiuate  fatjilly  witbiu  tbree  monlha. 

Protjnosis. — Early  eradicatiou  oi  the  diseaae  is  tlie  ouly  hojje  for  the 
patieut.  If  the  disease  haa  been  allowed  to  progresa  exten8ively  the  patieut 
becomea  emaeiated,  and  is  very  hable  to  fatal  complicatious,  e8pe€ially  of 
the  respiratory  organ.s.  Secoudnry  foci  of  the  disease  may  appear  in 
various  nrgana,  e8pecially  the  lungs.  Tlie  prognosia  appcars  to  be  \ery 
aerioua  when  the  upper  jaw  is  affected.  In  rare  Cftses  the  diseaae  has  lieen 
cured  by  merely  incising  and  draining  the  tumour.  Cases  have  beeu  re- 
l>orted  where  surgical  treatment  haa  cured  the  trouble.  If  secondary  foci 
have  formed  in  the  viscera  the  prognosia  ia  probably  hopeless. 

Diagnosis. — If  the  characteristic  yello\v  granules  can  be  found  the 
diagnoaia  is  at  once  made  certtiiu.  Sometimes,  however,  theae  may  not  be 
found  even  after  a  most  eareful  search.  In  such  cases  the  diagnosis  may  l>e 
most  ditl^icult.  Siiuilar  sinuses  of  a  chronic  nature  may  f>e  caused  by 
8yphili8  or  tubercle,  or  .some  form  of  necrosis  of  the  jaw,  which  may  simulate 
very  clo8ely  the  appearance  caused  by  actinomycosi9.  It  is  important  to 
aacertain  the  occupation  fieca-use  so  many  of  the  persons  atfected  have  been 
asBociated  with  cattle  in  their  daily  work. 

Treatment. — Complete  removal  of  the  fungus  should  be  attenipted.  A 
very  free  opening  of  the  sinuses  and  acraping  away  of  ali  broken  down 
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le  is  imperative.  Diseased  portions  of  skin  should  be  freelj  reinoved 
with  a  knife.     Indeed,  the  more  estenaive  and  energetic  Lhe  ti-eatuient  with 

,lhe  kuife  the  more  favourable  the  progiioais.  The  injection  of  germioides, 
Buch  lis  perchloride  of  mercurj,  ahould  only  he  undertaken  wheii  the  patient 

[iefu8es  operative  interference. 

TOBEKCULOUS   Dl.SBASE  OF  THE  JaW 

Tuberculous  diaeaae  of  the  eums  may  occur.  It  is  nearly  alvrajs  found 
viht'ix  the  patient  has  active  pulmonary  tuhercle  as  welL  There  seems  little 
ilcmht  that  the  cxpectorated  bacilli  ellected  a  lodgiuent  in  some  abrasion 
)f  the  gani.  If  the  bone  is  affected  it  is  due  to  a  spread  of  the  disease  frora 
the  gum,  which  is  the  primary  seat  of  infection.  Tuberculous  disease 
curring  primarily  in  the  jaw8  is  met  with,  but  i«,  coinparatively  speakiug, 
It  is  found  sometimea  on  the  surface  of  the  auperior  iuaxilla  in  the 
Ion  of  the  malar  process  of  the  maxilla  In  the  čase  of  the  mandible  it 
isuallv  «)ccur.s  along  the  lower  border  of  the  body  and  in  the  region  of  the 
Fchin.  The  8ymptom8  and  courae  of  the  disease  differ  in  no  way  from 
tuberole  in  other  parta  of  the  body. 

S^pniLiTic  Affections  of  the  Jaw3 

Priraary  chaneres  of  the  gums  have  been  met  vrith ;  the  most  probable 
of  infection  is  by  the  forceps  used  by  a  dentist  in  extrnctin^'  a  tooth. 

regarda  the  tertiarj'  manifestations  of  8yphili8  guumiatii,  l>oth  localised 
and  dilTuaed  may  occur  in  both  jaw8.  Tite  disease  may  lead  to  various 
thickenings  and  exo8to8i8  especially  in  the  Iower  jaw.  The  manifestations 
of  8j'phili8  here  do  not  differ  from  thoa*^  in  other  parts  of  the  body, 

TuMOURs  OF  THE  Jaw 

It  in  u  difBcult  ([ueation  to  docide  upon  the  liest  method  of  cla88ifying 
imours  of  the  ja\v8.  Quite  a  aimple  method,  apparently,  is  to  divide  thom 
»to  simple  and  raalignant.  Kxiierienee  teaches,  however,  that  no  sharp 
lino  of  demarc^tion  can  be  drawn  l»etwcen  these  t\vo  chisses  of  tumour.  A 
>wth,  apparcnlly  Hiini)le  in  nature,  may  8uddenly  and  rapidlv  <levolop 
ilignaut  properties.  Of  course  it  will  be  ar^ed  that  this  ^Tu\vtli  vvaa 
)m  the  first  malignant,  but  that  the  infective  tendenoy  vvas  held  in  check 
l!ur  a  long  tirne  until  cortain  c-onditions  unknown  to  U8  became  favourable 
'sr  ita  grfjvvth.  This  argument,  of  courae,  8hoW8  how  difficult  such  a  clasai- 
ication  Itecorae«. 

There  is  one  large  group  of  tumours  having  one  point  in  common, 
lelv.  that  they  appnrently  original«!  in  aome  jMirt  of  a  tooth  during  ita 
Blupnieut.  Thc8»'  tumours  are  termed  odontoniata.  At  first  the  terni 
WM  restrietud  to  certain  hard  tumoura  composed  of  enamel  or  dentino  or 
fltfDeolum,  or  of  a  combination  in  var}nng  proportions  of  any  of  these  three 
dementa.  Subfiet]ueut  researclie^,  hovvever,  ha  ve  ehovvn  that  numerous  other 
urs,  eH]»ecially  of  a  cvstic  nature,  origiuate  during  tlie  development  of  a 
I,  and  thereforo  a  \vider  definition  of  odontormi  i.s  advisablo.  Aoconling 
Bbind  Siitton,  (Kluntuniatti  are  neoplasms composed  of  deutal  tissne  (namely 
ioo  and  c<>uieritum)  in  varying  proportions  and  different  degrees  of 
_  >pment  arising  from  tooth-^'^erni8  or  teeth  stili  in  the  procoas  of  growlh. 
order  to  thoroughly  appreciate  the  natvire  of  this  large  group  of  odon> 
tOSOAtu  the  reader  uiust  bear  in  mind  the  chief  points  in  the  developmcnt 
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of  a  tooth.  Aliout  the  Beventh  wefik  of  intra-uterine  life  the  epitlielium  of 
the  guiii  begius  to  grovv  ratlier  rupidlj  uloug  the  alveolur  lx)rder,  and  Irom 
the  Mttlpighiau  iaver  musses  i>f  eiiitheliuui  groNv  ilowii  iuto  the  suhjaoent 
tissue.  This  [lo\viigrn\vth  of  epitheliuiu  is  teriueil  tha  comrnon  enmrwt 
f/erni.  As  dovelojniitiut  iirocoeiis  the  uhiniges  in  thu  coiuuioii  eonuiel  gurm 
become  loculised  to  certniu  epots  \vhere  tlie  teeth  ure  eveutuallj  develuped. 
At  these  spots  t!\e  epithtHuin  grow8  dovvu  in  the  forni  of  fksked-shaped 
bfKlies  ternied  the  sjiecial  eiiiiniel  gernis,  mid  tliese  t\vo  ura  fonuected  bj  a 
uurrow  liaud  of  epithehal  celiš  forudiig  t  ho  ueck  of  the  enaniel  f^erm  or 
fuiiicular  haud.  Coincideut  vrith  these  changes  iu  the  epithclium  \ve  Hnd 
that  tht;  undurljiug  coiiuective  tissue  becomes  divided  iutu  twenty  papillui. 
Each  jiapilla  prujucts  up\vurd3  umi  Ibrujs  a  dent  iu  uacJi  <;oauiL'l  genu. 
Froiii  thene  papillin  ure  developed  the  pulp,  the  deutine,  aud  the  cemeiituin, 
and  lienue  it  is  teriued  the  denta!  paptila.  The  soft  connetjitive  tissue  round 
the  papilla  and  tho  euainel  genn  torius  a  kind  of  tiupsule,  aud  a  \vhoIe 
structure,  uaiuelj,  the  enamcl  organ,  the  deutal  papilla,  aud  the  fibroua 
capsiile,  is  termed  a  doutal  fnllicle.  While  the  developuient  of  the  milk 
teeth  ig  progrcssing  \ve  hud  thut  the  Hrst  rudiments  of  souie  of  the  per- 
mauent  teetli  appear,  naiue!y,  those  of  the  pfiruiaueut  teeth  vvhicli  actually 
replace  the  inilk  teeth.  Ahout  the  si.vteeuth  \veek  a  small  dowugrowth  of 
epithelium  grovvs  froin  the  fiinicular  hand  above  defKiribed,  and  develops 
into  tlie  eiiaiuel  organ  of  the  coiTespondiug  j^erinanent  teetli.  Froni  ihe 
fuuicidar  baud  of  tliese  i>ermauent  teeth  auother  d(>\vugrowth  of  epitheliimi 
tnay  occur.  In  the  huuiiin  suliject  this  rfirely  foruis  a  tooth,  but  representa 
the  riidimentary  third  dentition.  It  will  he  aeeu  from  this  description 
that  some  of  the  epithelium  cells  that  grow  dowii  do  not  pcrsist,  «nd  iuriu 
anj  definite  structure.  It  used  to  be  assumed  that  these  cella  8imply 
atrophied.  It  »eeum,  hDwever,  that  they  persist  and  nuiy  be  iound  in  the 
adult  ja\Y  iu  three  groups.  There  ure  varioiis  tuniourn  \vhi<jh  seeui  to  l>e 
formed  from  some  portion  or  other  of  the  dental  follicle,  or  from  the  appar- 
ently  iiseless  niasses  of  epithelium  cells  ahove  descrilted.  Thev  may  be 
clasaiHed  as  follow8  : — 

1.  Follicular  Odontomes. — Under  this  heading  three  kioda  of  cysta  may 
be  described. 

(ff.)  DeidaJ  a/sls  which  coutain  neither  a  tooth  uivr  tlie  nidiment  of  a 
tooth.  They  are  met  with  more  fre<]ueutly  iu  tlie  upper  thau  iu  the  lower 
jaw,  and  generally  iu  connectiou  \vith  the  kicisor  or  cauine  teeth.  They 
may  grow  to  a  large  size,  and  produce  more  or  lesa  absorption  of  the  outer 
wall  of  the  maxiUa. 

(h)  Dendfjerous  q/sts,  whtch  coutain  one  or  more  teeth  in  their  interior 
or  in  their  waU.  The  teeth  may  be  well  formed  or  uiay  be  quite  rudj- 
meutary,  consisting  of  Lrregular  masses  of  bone  aud  euauiel. 

(c)  MuitUoi-idiir  Ci/sfs. — There  is  cousiderable  difference  of  opiuiou  ujion 
the  nature  of  these  cy8t8,  but  in  ali  probabibty  tliey  origiuate  in  cfmnection 
with  souie  part  of  the  dental  follicle. 

2.  EpiikelinI  Odonimnes. — These  probably  originate  from  some  of  the 
bands  of  epitholial  cella  al>ove  tiescribed.  Accordiug  to  I^Iand  Sutton  they 
occur  most  froqueutly  about  the  tweutieth  year.  They  are  encapsuled  at 
tirat;  when  tlie  overlyiug  mucous  membrane  ulcerates  tho  capsule  is  de- 
Btroyed,  and  they  may  then  resemble  epithelioma.  If  left  they  erode  aud 
de8troy  the  surrounding  bone. 

3.  Radicular  Odontomes. — This  term  is  applied  by  Eland  Sutton  to 
odontomea  \vhich  ariae  after  the  crown  (if  tho  tooth  bas  been  couipleted, 
and  while  the  roots  are  in  the  procesa  of  formation.     As  the  crovvn  of  the 
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tooth  is  completed  iu  development  the  resultiug  odontome  is  devoid  of  any 
euarnel,  and  uonaists  either  uf  ilcutiue  aloue,  or  of  uemeutum,  or  of  a  coni- 
biuatiou  of  lx)ib. 

4.  Compoffite  Odontomes. — Bland  Sutton  defines  these  as  consisting  of 
hard  tooth  tuuiours  which  bear  little  or  do  resemblance  in  shape  to  teeth, 
but  consist  of  a  congloiueration  of  enamel,  dentine,  and  cementum. 

TumouTs  of  the  Jaws. — Both  the  upper  and  lower  jaw8  are  the  seatB  of 
tumoursof  the  orihnary  kinds  euch  aa  are  met  with  in  other  yiarts  of  the 
akeleton.  They  forrn  uaturally  into  two  growth8,  the  simple  and  the 
mahgafint.  The  description  will  apply  equally  well  to  whiohever  jaw  is 
.  attected. 

There  are  three  well-recognis«^d  non-nialignant  tumours  in  the  jaw8. 

1.  Fihroma. — Thia  cIo9€ily  resembles  tibromata  occurring  elBe\vhere.  It 
nearly  alway8  occiirs  in  the  regiou  of  the  alveolus.  When  ariaing  from  tbc 
alveohw  adjaceut  to  the  antniui  it  may  project  into  that  cavity  and  appear 
to  be  growing  in  it.  TIjoso  iihroinatu  are  considered  by  Bland  Sutton  to  be 
of  the  same  origin  as  the  (Kloutoines.     Some  people  consider  that  lhey  may 

suJt  from  chronic  inflammatiou  around  the  apex  of  a  tooth.     They  are 
Iy  removed. 

2.  Enchondromn  of  the  upper  jaw  is  rare.  Cartilaginous  tumours  are 
much  more  common  origiuating  in  other  bone-8  of  the  face.  If  allowed  to 
progresB  they  may  reach  ao  enormoua  size.  They  eaaily  shell  out  and  do 
not  recur. 

3.  Ostfonui. — Varioua   bony  outgroivths   of  the  jaw8   occur.      It   haa 
^Ahready  been  mentioned  that  they  may  occur  as  a  result  of  syphili8.     It 

»y  be  convenient  bere  to  mention  the  remarkable  disease  knawn  as 
hontiasis  osftm.  This  dLsease  causes  an  extraordinary  thickening  of  the 
boDes  of  the  skull  and  tho  jaw8,  to  wliich  it  is  gent'rdlly  contiued.  It  ia 
eipecially  ]irone  to  atfect  the  8U})erior  maxill£e,  but  it  also  ailects  the  Iower 
jaw.  Ali  ^iHrta  of  the  lx)ne  are  thick  and  dense,  and  outgrowth8  from  the 
bone  project  into  and  obhtorate  ali  the  air  apaces  of  the  skull.  The  antruui 
^ifl  UBuallv  obliterated,  the  nasal  fossie  are  blocked  up,  the  orbits  are  en- 
Broached  upon,  and  the  eyeliall8  displaced.  The  ditveaae  appears  during 
ShiUihcKxl  and  progressea  very  slowly ;  the  first  indication  of  deformitv  ia 
iually  in  the  protuberant  masses  from  the  m!ixjlke  fomiing  a  H\velliug  in 
cheek.  It  is  auggested  that  it  may  be  aome  form  of  ricketa.  Nocura- 
treatment  ia  known.  Any  protulierance  may  be  chiaelled  otf  if  thought 
(See  also  "  Leontiaais  ossea,"  vol.  vL)  We  may  bere  mention  the 
fhftt  acro7negaJy  is  a  disease  which  8iw?cially  affects  the  superior  maxilla 
rell  aa  other  bouea  of  the  l»<xiy,  For  n  full  desoription  of  the  disease 
■ee  vol.  i. 

Malignant  Tumours, — Two  malignant  grovrths  occur  in  tbe  jaw8, 
Barooma  and  carcinoma,  the  former  being  much  more  common. 

Sarcoma.  —  Thia    is    the    only   malignant    growth   wluch   commences 
the  Bubstance  of  the  jaw  itself.     It  seema  to  originate  in  two  ways.  either 
tJie  bone  itaelf.  when  it   is   termed   central   sarcoma,  or   in  the  pen- 
im, vrheu  it  i.s  termed  j)eripheral  or  perioste^il  sarcoma.     The  central 
growthR  Jim  oftcn  mveloid  sarcoma. 

Carcijutma. —  In  the  upfier  jaw  carcinoma  appears  in  two  forma,  one 

which  probably  aKvayfl  begins  in  the  gum  or  palate,  and  ia  composed  of 

|uamouH  epithchum.     This  wa8  considered  when  dealing  with  diseosee  of 

Jie  gums,  see  p.  150,     The  other  variety  is  cohunnar  epithehoma,  which 

lwav8  l>cgins  in  the  antrum  ;  aee  diseases  of  antrura,  article  "  Noee." 

Opcrationa  vn  the  Javs. — Operationa  upon  the  jaw8  are  nearlj  alwayB 
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performed  for  the  removal  of  growths,  and  therefore  njany  of  the  operationa 
can  scarcely  be  of  a  formal  character,  biit  the  surgeou  must  plau  hia 
inciaions  accortliog  to  the  exact  relations  of  the  growth.  In  this  plače, 
therefore,  it  wiU  be  neceasarj  Bimply  to  de8cril;>e  the  formul  operation  for 
eicision  of  the  jaw8. 

Excision  of  the  UppcT  Jato. — The  method  usualJj  pructised  is  Fergu80ii'3 
modification  of  Liaton'«  method.  An  incision  is  made  through  the  centre 
of  the  upper  lip  to  the  columelLi,  tlien  lransversely  at  the  posterior  margin 
of  the  auterior  uares,  and  rouud  the  ahe  of  the  noše  up  to  a  point  jiist  below 
tlie  inner  cauthua,  then  outwai"dB  atong  the  lower  margin  of  the  orbit  to 
just  below  the  outer  canthus.  This  tlap  ia  retlected  outwardR,  ali  the  &oft 
tiBsuea  down  to  the  bone  being  removed.  With  a  euitable  savv  the  malar 
bone  18  8awn  through  in  a  line  with  the  8pheuo-maxillary  HsHure,  then  the 
nasal  process  of  the  superior  maxilla  is  8awn  through^  and  finally  the  8aw 
is  placed  through  the  noatrU  and  tliti  hard  palute  and  alveolus  are  divided. 
Just  before  this  last  Baw-eut  is  made  the  central  tncisor  of  the  maxiUa  to 
be  removed  ia  extracted,  and  the  mucous  membrane  over  tlie  hard  palate  is 
divided  with  a  knife  along  the  line  where  the  savv  is  to  emerge.  Aa  soon 
as  the  8aw-cut8  have  been  made,  the  soft  palate  ia  separated  from  the  hard 
palate  by  means  of  a  ecalpel,  and  thia  transverse  inciaion  is  carried  out- 
ward8  around  the  tuberositj  of  the  maxilla.  The  bone  is  then  seized  in  a 
pair  of  liou  forcepa  and  forciblv  puUed  d(nvnwardH  and  forwarda,  any  soft 
tiaaue  being  divided  that  is  uece8sary.  Wheu  possible  tiie  orbital  plate 
should  he  leftjSO  that  the  eyeball  does  not  sutler  to  auy  extent.  When  the 
orbital  plate  is  removed  there  is  great  tendency  for  the  eyeball  to  drop,  and 
for  the  patient  to  get  diplopia  and  other  troubles. 

In  order  to  prevent  deforraity  aiany  methods  have  of  recent  years  been 
deviaed,  and  theae  will  be  considered  after  removal  of  the  lower  jaw  haa 
Ijeen  described. 

Excisitfn  of  Loiftr  Jaw. — A  akin  incision  is  made  from  the  point  just  to 
one  side  of  the  middle  line  ruuuing  along  the  lovver  border  of  the  jaw  aa  far 
as  its  angle,  and  then  upwarda  along  the  posterior  border  of  the  ramus  to  a 
point  just  lielmv  the  lobule  of  the  ear.  The  tissues  are  cut  right  down  to 
the  bone,  and  the  soft  ti«sutia  are  separated,  firat  on  the  outer  side  right  up 
to  the  rellection  of  the  mucous  membrane  of  the  mouth,  and  then  on  the 
inner  side  dividing  the  mylo-hyoid,  internal  pU.!rygoid,  etc.  The  central 
incisor  of  tfiat  side  is  then  removed,  and  the  mucous  membrane  of  the 
mouth  divided  after  ali  hiemorrhage  bas  been  stopped.  The  jaw  is  then 
held  firmly  in  a  ptiir  of  liou  forceps,  and  is  cut  through  between  the  central 
and  lateral  incisor  teeth,  so  aa  to  leave  the  attachmeuts  of  the  tougue.  As 
soon  as  the  jaw  is  divided  it  is  puUed  fnrcibly  downwards,  and  the  knife  is 
carefully  turned  upward3  to  divide  the  uttachment  of  the  temporal  musele 
from  the  coronoid  prtx;es8.  The  exterual  Interal  ligaiuent  is  theu  divided 
and  the  jaw  forcibly  pulled  downwards,  so  that  the  external  pteryguid  muscle 
is  torn  through  and  not  cut.  Provided  the  jaw  ia  pulled  directlj  do\vn- 
wards  and  not  tvriated  there  is  no  danger  of  wounding  the  internal 
maxillary  artery,  but  any  attempt  to  cut  the  external  pterygoid  with  a  knife 
would  involve  wounding  of  that  vesseL  Further,  by  twisting  the  jaw  at 
thig.  stage  the  internal  maxiUary  artery  may  slip  over  the  condjle  and  be 
torn  as  the  jaw  ia  pulled  away.  Some  surgeons  prefer  to  divide  the  coronoid 
process  with  a  8aw  and  then  to  remove  the  small  piece  of  bone  afterwards. 

Immrdiate  Froathesis. — After  removal  of  tlie  jaw8  there  is  of  nece88ity  a 
considerable  amount  of  deformity,  e8pecially  in  the  čase  of  the  lower  jaw. 
In  the  latter  čase  also  the  remaining  portion  of  jaw  becomes  pulled  out  of 
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its  proper  poaition,  and  so  mastication  is  rendered  imposaible.  Of  reoent 
jears  attempts  have  been  made  to  do  away  vrith  this  j^eat  reproach  against 
operatious  on  the  javvs.  For  the  advauce  of  our  kno%vledge  in  this  direction 
we  are  chiefly  indebted  to  certain  French  dentists.  especiall)'  MM.  Preterre, 
Claud  Martin  and  Michaels,  The  principle  of  the  method  adopted  hy  Preterre 
and  Claud  Martin  is  to  insert  a  meclianical  contrivance  into  the  inouth 
directly  after  the  jaw  is  removed,  so  that  the  ecar  tissue  which  forma  as  the 
wound  heala  is  prevented  froni  dragging  the  remaining  portious  of  the  jaw 
out  of  their  proper  poaition.  When  the  wound  han  Bufticiently  healed  this 
temporary  atructuie  is  removed.  and  in  its  plače  a  permanent  apparatua 
bearing  teeth  is  Lnserted.  There  are  thus  twu  stages  in  this  method  :  the  im- 
tnediate  or  temporary  proathesis,  and  the  8econdary  or  permanent  prosthesis. 
The  temporary  apparatus  employed  by  Claud  Martin  is  extremely  ingenious 
and  require8  a  high  degree  of  mechanical  dentid  experience.  In  hin  hands 
il  has  given  excellent  rei^ults,  but  the  method  is  too  complicated  and  coatly 
for  general  use,  and  in  tliis  eountry  but  litlle  if  any  \vork  has  been  done  in 
this  direction.  Michaels  has  attempted  to  attain  the  oVijeut  with  one 
Bpj)aratus  \vhich  ia  desigued  to  remaiu  in  positiou  and  to  become  surrounded 
by  the  healing  tissues.  Broadly  8j»eakiug  it  cousists  of  a  metal  suppurt 
which  is  tixed  as  much  as  poaaible  to  bone.  It  is  U8ually  made  of  gold,  and 
liecoming  surrounded  by  granulation  tissue,  it  remains  l»uried  in  the 
deep  part  of  the  wound.  In  the  caae  of  the  lo\ver  jaw  various  moditiea- 
tions  of  this  method  have  been  tried.  For  instance,  in  order  to  fill  in  a 
gap  vvhere  a  tumour  had  been  removed  from  the  body  of  the  ja\v,  loaviug  an 
interval  of  ubout  t\vu  and  a  half  inL-hes,  Staiik'y  Boyd  Hxed  a  piece  of 
knitting  needle  liot\veen  the  two  fragmenta,  and  tliia  became  embedded  and 
kept  the  two  remaining  portious  of  the  jaw  in  their  proper  pOHition.  The 
writer  has  tried  Michaels'  method  in  the  caae  of  the  upper  jaw  without 
Buccess,  but  has  been  succesaful  in  the  čase  of  the  Iower  jaw,  although  a 
part  of  the  apparatus  came  away  in  each  čase.  The  poaition  of  the  frag- 
menta remained  perfect. 

Diseases   of  the    Temporo-Afaxillary  Joint. — Acute  Arthritis. — These 
fall  naturally  into  two  grouj>s : — 

1.  Non-Buppurative  arthritis  caused  by  rheumatism,  injury,  and 
gonorrhcea.  There  is  8welling  and  pain  in  the  region  of  the  joint,  and 
obumUj  an  irritating  pain  in  the  temple  or  ear.    There  is  difficulty  or 

ipoanbility  of  opening  the  mouth.     It  may  la.st  from  one  to  three  weeks, 
'and  Rometinies  terminates  in  partial  or  complete  aDkylosi8. 

2.  Suppiirative  Arthritis. — This  nearly  always  occurs  during  the  courae 
aom^roeaitic  febrile  disease  such  as  scarlet  fever.  Some  cases,  however, 
»  Beoondarj  to  suppuration  in  the  middle  ear.    As  soon  as  the  nature  of 

the  discase  is  recognised  an  incisioit  should  I>e  made  on  the  outer  side 
r*f  the  joint  and  the  pus  evacuated.  It  is  very  liable  to  I>e  followed  by 
unkyIosiH. 

Chronic  Arthritis. — Like  osteo-arthritis  of  other  joints  this  is  prone  to 
in  advaucod  bfe,  although  it  is  not  one  of  the  joints  that  is  commonlv 
The  inter-articular  fibro-cartilago  is  gradually  worn  away.     The 
changtvs  take  plače  in  the  bony  parts  of  the  jfrtut,  and  finally  there 
nuy  be  almont  complete  ankylo8is.     A   not  uucommon  8ymptoni  of  this 
is  A  partial  dislocation  which  only  occurs  when  the  mouth  is  widely 
led.     It  i.H  termod  "  .subluxation  "  and  luoked  upon  as  a  diaease  in  itself. 
seems,  however,  to  be  undoubtedly  a  symptom  of  a  certain  stage  of  osteo- 
ArthrifiH. 

Tuberculoua  Diseasf. — This  is  V6ry  rare  in  the  teraporo-maxillftry  joint, 
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and  only  a  few  cases  are  recorded.  Tts  treatment  difilers  in  no  rcspect  from 
tubercle  of  other  joints. 

Treatment. — The  treatment  of  ali  IbriuR  of  disefise  of  the  temporo- 
maxillary  joint  consista  ehieti_y  in  obtaiuiug  cnmplete  rest  during  the  aeute 
aud  painful  8tajj;e.  In  the  nou-suppiirative  disicuses  riiasaage  of  the  muacles 
and  luanipulation  of  the  joiuts  shoidd  be  ])ractised  as  soon  as  cnnvenienl,  in 
ordor  to  prevent  ankjlnais.  In  the  Buppurative  canes,  after  the  pus  has 
been  evacuatoil,  a  simihu"  line  of  treatment  shoiild  be  ado]jtfcd. 

Closure.  of  tJu  Jaw. — Iiy  this  term  is  meant  a  couditinu  in  which  the 
niandible  cannot  be  conipletely  depressed,  so  thnt  the  inouth  is  only  parti- 
ally  if  at  ali  opened.  Tliere  i«  every  degree  between  immnbility  and  almost 
complete  mobility.     Tlie  classes  ftill  iuto  t\vo  groups : — 

1.  Spasmodic  nr  Temporart/  Clonure  of  tke  Jaiv. — The  most  cotomou 
cause  is  some  inHauuuation  of  the  lower  jaw,  auch  as  mumps,  iutlamuia- 
tion  of  lymphatie  gluuds,  etc.  The  trouble  iuay  lie  in  the  jaw  itBelf, 
e8pecially  iu  easiis  of  impeded  eniption  of  the  wisdom  teeth.  It  has 
alBO  been  met  \vith  as  a  symptom  of  some  diseaae  aflecting  the  nervou8 
Bjstem,  Buch  as  tetauus.  It  is  sometimes  met  with  ae  a  8ymptom  of 
hjsteria.     As  Boon  as  the  cause  is  removed  the  trouble  di«ip[»€ars. 

2.  Prrmanent,  C/tmure  of  the  Jaw. — These  fall  into  niaiu  groups.  Those 
resultiug  froui  diaeaftes  of  the  joint,  and  those  eaused  by  ficatrteial  bands 
witbin  the  iiiouth.  Iu  the  čase  of  «nkylosi]s  of  the  juint  varioim  operations 
ha  ve  been  devised  after  aH  other  attempta  at  obUiiniiig  movement  have 
failed.  The  most  succeaaful  operatiou  is  to  remove  the  condyle,  or  both 
condyles  if  tfie  disease  is  bilatenil.  Iu  cases  vvhere  cicatrices  in  the 
mouth  are  the  cause  of  the  trouble,  division  of  the  constricting  bands 
should  lie  tried,  hut  this  method  of  treatment  often  faila  as  it  is  imposaible 
to  prevent  the  formatiou  of  freah  seare.  Iu  such  cases  Esniarchs  opera- 
tion  is  sometimes  performed.  Its  principle  is  to  form  a  false  joint  in 
front  of  the  cicatrix.  Succeseful  operationa  of  this  nature  have  been 
performed. 

LITERATURE, —Stockmak,  BrU.  Med.  Joum.  1899,  on  "  PhosjihorouB  Neci-Oftis." 


MUCOIIS  nHembraneS. — Wheu  we  consider  the  wide  diversitj 
in  the  positious  aud  functious  of  the  tUfJercnt  uiucous  meuibranes  iu  the 
body,  it  ia  not  siirprising  to  iind  tliat  their  discuses  oocupy  a  very  prominent 
plače  in  general  medicine.  The  airections  of  the  diHerent  mucoiis  tracta  are 
discusaed  under  thcir  appropriate  hciidings.  The  present  note  is  a  general 
one  bearing  on  the  morbiil  eouditions  iu  general.  There  is  probably  no 
Bubject  in  medicine  which  illustrates  so  \vell  the  grestt  advanccs  and 
progres.s  made  in  medical  aeience  within  the  last  decade  or  more,  this  being 
dependent  on  the  greut  developmeut  of  the  science  nf  bacterioIogy.  A  few 
years  ago  \ve  clasaiiied  the  aflections  of  the  mucous  tmcta  iu  some  such  way 
as  the  following: — Injuries,  fiypera;mia  and  aniemia,  inttaramation,  ulcera- 
tion,  gangrene,  etc.,  and  had  a  V6ry  iiiadequate  idea  of  tlie  close  relationship 
these  may  have  to  each  other  and  to  their  common  causal  agenta.  Our 
knowledge  on  these  points  has  advanoed  much  vvithiu  recent  year8,  biit  is 
stili  far  from  couiplete. 

A  reference  to  such  articles  as  the  "  Bronclii,"  "  Intestine,"  "  Noše," 
"  Urethra,"  and  "  Vulva  "  in  other  parta  of  this  \vork  illustrate  where  we 
stand  in  this  matter.  It  \vill  I«  noticed  that  in  each  of  these  sections  the 
writer  first  lay8  stresa  on  the  bacteria  \vhich  are  normally  present,  and  then 
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to  the  coDsideration  of  the  conditions  uDder  wliich  they,  or  other 
Ttacteria,  e.Tervise  a  pathogenic  cttect.  But  it  is  just  on  tlm  poiut  that  our 
knovvledge  is  yet  extremely  liinited.  Take  the  bacillus  coli,  for  exiiiiiple. 
It  18  present  in  the  alimeutarj  tracl  uuder  perfectly  normal  conditions. 
No  hiirm,  possibly  some  good,  results  froni  ita  presence.  But  see  the 
tremendous  iiiiportftnce  of  that  uiicri)lie  in  one  ot"  it«  nunierous  forma  in 

»latiou  to  manv  of  the  most  serious  and  fntal  suppurative  alVeotions  in  the 
^»bdoraen  and  el«ewhere.  MaDy  interesting  and  important  problcuis  are 
here  raised.  What.  for  instance,  is  the  determiniug  factor  in  the  abflorption 
of  tliat  bacilhia  or  its  toxines  from  the  digestive  tract  f  Doea  it  depend  on 
thf  existence  of  a  breach  of  contiiiuity  in  the  lining  membrane  of  the 
bowel,  or  do<n8  it  depend  on  some  defect  in  the  local  secretion,  na  a  re.«!ult  of 
which  the  bacillus  hnds  itself  in  a  more  favourable  nidus  for  active  dt-velop- 
ment '.  In  niany  instanc*8  both  of  these  conditions  are  doubtlesfl  present, 
but  a  third  important  one  calla  for  consideration.  Thi8  has  reference  to  the 
que8tion  of  general  relative  immunity  to  the  inHuence  of  the  bacillus.  In 
other  Nvords.  has  the  long-contiuued  presence  of  thut  microbe  as  a  8aprophyte 
l»e<;m  atteniled  by  alteratious  in  the  body  t1uid8  and  tissucB  of  a  nature 
eualtUng  theni  to  vrithstand  the  toxic  actiou  of  the  bacillus  ?  (See  alao  "  Im- 
iimnity.")  Tliese  points  are  mentioned  merely  by  way  of  examplo,  and  it 
is  uunece88ary  to  aiiijilify  them  to  any  extent.  These  are  the  important 
quefltion8  that  confront  the  practitioner  in  cases  of  bronchitis,  cy8titi8,  and 
the  like,  and  thcir  due  appreciation  directs  to  a  more  rational  and  Buccesaful 
Ltreatment.  It  is  hardly  nece8aiiry  to  refer  iu  detail  to  the  various  morbid 
ip{)earnuce8  in  these  disijrders.  The  imjiortaut  part  to  remember  is  that  v,e 
deabng  with  the  local  reaction  to  a  special  irritant,  and  the  nature  and 

jverity  of  the  clianges  in  the  mucous,  suliniucous,  and  other  coats  will 
depend  on  the  iudividual  power  of  reaction.  In  some  coses  the  resulting 
changea  will  ])e  more  of  a  hypertrophic,  and  in  others  of  an  atrophic 
nature.     Not  infi'e(iuently  more  than  one  etiological  factor  haa  to  be  con- 

idtred. 


Multiple  Sclerosis.    See  Va&aly81s. 


Mumps,  or  Epidemic  Parotitis. 
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»KMtc  parotitis,  or.  to  use  the  popular  and  better  term,  Mumps,  is  a 
nfic  infectious  diseuse  which  must  \yc  distinguished  from   the  "  meta- 
itic"  parotitis  occurriug  as  a  8equel   to  mauy  abdominul  aftections. 
Tamp«  is  endettiic  in  most  large  towu8  ;  at  times  it  assunies  an  epidemic 
jnu,  and    locjil    outbreaks  in  schools  and   similar  institutions   are  very 
luent.     Ii  8«'»'ms  to  Ije  more  common  in  this  hemiaphere  than  in  America. 
«t  Holt  refers  to  it  as  a  not  very  common  disease,  and  8ay»  that  general 
epideroicH  are  tare.  while  other  American  vrriters  state  that  a  locaIity  may 
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remaia  free  Ironi  it  for  t\veiity  or  thirtj  year8.  The  disease  is  most  frequently 
met  with  betweeu  the  ages  of  four  and  Iburteen  jears,  but  adolescents  aml 
adiilts  are  also  liable  to  it.  The  extremeH  of  life,  howfever,  are  spared,  aud 
infants  and  the  aged  but  selduiu  sulTer.  Muuips  is  extretnely  contagious, 
and  there  is  no  duiibt  tliat  tbe  iufection  may  be  conveyed,  vvithout  peraonal 
contact  with  a  čase,  throiigh  tbe  intermediary  of  a  third  persou  or  by  lomites. 
Eindemics  are  nioat  common  in  cold  and  damp  weather,  aud  m  the  spriug 
and  auturnn,  perhaps  because  the  climatic  couditions  tfien  prevaleut 
tend  to  preveut  due  veutiUition  of  dwelliug-house9.  Kpidemics  not  in- 
frequently  follow  outhreaka  of  measles.  Bojs  aro  somewliat  more  liuble 
to  be  iutected  ibau  girla,  and  it  is  said  that  niouth-breathers  are 
peculiarly  liable  to  the  ilisease.  Tlie  incubatiun  period  is  very  variable ;  it 
may  be  as  Uttle  as  three  day8,  but  more  commonly  iies  between  iburteen 
and  twenty-five  days,  the  average  being  perhaps  aeveufceen  to  tweuty-one 
day8.  The  medical  officers  to  scltool  associatioiia  recommend  twenty-four 
dajs'  quarantine,  dnting  froni  tlie  tirst  exposure  to  infectiuu.  One  attack 
of  mumps  confer«  a  very  uoiiiphste  immuuity,  second  att4teka  being  ahuoet 
unknowu  ;  relapsea  are  rare,  biit  may  occur.  Mumps  is  a  mild  diaorder, 
and  the  mortality  is  ahnost  nil,  ihough  in  some  epidemics  compUcatious  are 
more  common  than  in  othera.  The  disease  seems  to  be  infectious  diiring 
the  latter  part,  if  not  tlie  whole,  of  the  incubation  period,  and  the  infectious- 
^neaa  is  greateat  jnst  before  the  jmrotid  avvelling  develops— that  is,  beibre  a 
'diagnosis  can  be  made.  It  persists  for  about  three  or  four  \veek»  from  the 
onset  of  the  8ymptom8,  or  until  ten  or  twelve  dajs  after  ali  signe  of  parotid 
enlargemeat  hai,'o  diaappeared. 

pATHi)LoiiV. — VVhile  it  is,  of  course,  certain  that  murnps  is  due  to  a  specitic 
genu,  110  ofganisui  lias  yet  Ijeen  proved  to  be  tlie  cause  or  the  diaease.  Pasteur 
louiitl  a  liiict^rium  in  tlie  blood  of  patients  sufferinp  from  inumps,  and  Itordas  and 
others  have  desoi-ibetl  a  baeillus  parotidis  in  the  blo<«1,  šalila,  and  urine.  With 
more  receiit  aiid  prec-iso  metbods  there  is  now  a  consensus  of  opiniou  that  the  dis- 
ease is  due  to  a  dipkicoccus  po.s.seHsiiig  defiiiite  eu!tut»\l  pecuUarities,  but  since  the 
organisiu  lia.s  never  beeri  succo;>.sfully  intKiuljited  intu  aniinals  it  ctuinotbe  regardofl 
as  more  than  the  prol«ible  infective  agent.  Xetter,  Laveran,  Cabrin,  Mecray,  and 
"VValsh  have  aH  oKsersed  thia  diplococcus  in  tlie  blood  and  in  the  sGcretion  of  the 
iiidiime^l  ghmds,  while  they  have  failed  to  obt.iin  it  in  healthv  iudividuals.  It 
grows  iit  pair.s  or  in  sets  of  four,  or  sometimes  as  a  zooglea.  Cahrin  and  Lii%'er»n 
obtiitried  it  in  H"  out  of  12  ca.ses  inmi  the  esudation  (irawn  from  tlie  plaiid  by  a 
liypinleruiic  needle.  It  stains  with  the  ordinary  iiiiiliue  Llye-s,  and  is  decolorised 
b.v  (.{ram  s  luothoil.  It  grows  .'}lowly  on  .igar,  more  (]uickly  on  bl<x»d-serum,  giving 
rise  to  circular  wlntisli  colonies  ;  it  liqueHes  gelatint^  in  twelve  to  fourteen  day8, 
aii(]  turns  litmus  milk  piuk  on  the  third  day 

The  iufifttiiination  or  tlu^  jmrotid  in  chietly  interstitial,  spreading  from  tlip  duct 
and  involviiig  the  periglandular  tissue  as  well  as  the  gland  itKtdf.  In  the  ti-sticle 
the  atrophy  results  from  a  parenchymatous  rather  than  an  iuterstitial  iiitlaiimia- 
tion  ;  tlie  tuhules  only  are  attected,  the  basemetit  membrane  beconiing  tliickened, 
and  the  epithehum  atrophied. 

SvAiiTOMS. — in  the  vast  majority  of  cases  occurring  in  childhood  the 
disease  is  a  very  mild  one,  and  gives  rise  to  little  discumfort ;  most  t>f  the 
severe  casee  occur  in  adults.  Most  coinmonly  little  is  noticed  before  the 
parotid  8welling  appears,  but  prodromal  svmptoms  niay  occur.  The  tem^tcra- 
ture  risea  a  degree  or  two  ubout  twent.y-four  iiours  before  the  ouset  of  paro- 
titis,  and  witb  the  initial  fever  the  patient  may  complain  of  headache  and 
discomfort.  Occasiouallv  there  is  considerable  prostration  and  delirium ; 
convulsions,  even,  have  been  recorded.  Attention  m  first  directed  to  the 
tnie  nature  of  the  malady  by  pain  and  stiftness,  vrith  slight  tenderneas, 
referred  to  the  angle  of  the  jaw  below  tbe  ear,  most  commonlv,  I  think,  on 


MUMPS.  OR  EPIDEMIC  PAROTITIS 


173 


tbe  left  side.  Very  sood  a  8weIIiiig  oia  be  detected,  whioh  gona  uu  imtil 
the  whole  parotid  is  involved.  The  enlargement  of  the  gland  is  conaiderable, 
and  has  a  doughy,  elastic  feel,  the  skin  over  it  beiug  somevvhat  teuee,  but 
reruaining  pale,  or  at  most  shoNving  a  faint  blusJi  oT  red.  The  outUne  of 
the  glaud  ia  not  usuallj  distinct,  and  one  gets  the  iiupression  tliat  tliere  is 

I  a  goud  deal  ol'  exudatiou  iuto  the  surrouuding  tissueH.  The  gland  on  the 
oppoaite  aide  becomes  8iniilarly  atfected  about  tweuty-four  or  thirty-8ix 
honra  later,  and  the  disease  is  at  its  height  by  the  third  or  Ibiirth  day.  At 
this  time  the  appearance  of  a  patient  auflering  froni  iiuiuij«  is  quitecharacter- 
istic :  the  fac«  louks  unduly  broad,  e8pecially  at  its  lower  part,  and  the  aome- 
what  conical  shai^e  of  the  head  and  neck,  \vhen  there  ia  mucIi  Hwelling  of 
the  neighbouring  parts — parti(mlarly  when  tlie  8ubaiaxillary  and  subliugual 
glands  are  also  uffected — gives  to  the  sullerer  a  slightly  ridiculous  uspect. 
When  the  parotitis  is  fully  developed  considerable  discomfort  is  experienced. 

^There  is  U8ually  a  good  deal  of  paiu  radiating  toward8  the  ear;  the  muuth 
uuiot  be  opened  more  than  half  an  iuch  or  so,  and  chewing,  and  eveu 

pBwallowing  and  speakiug,  are  rendered  dillicult.  The  head  is  held  stittly, 
on  account  of  the  paiu  caused  by  mo\ements  of  the  neck,  and  there  ia 
general  teuderness  over  the  parotid  and  other  salivary  glands.  As  a  rule, 
however,  we  find  that  the  gland  lirst  aftected  has  begun  to  subside  before 
its  neighbotir  has  reached  its  niaxiuium,  and  the  8W6lling  gradual]y 
diminishes,  and  disappears  in  from  a  we6k  to  a  fortnight  of  ita  onset  In 
most  cases  there  is  little  constitutional  disturbance,  the  temperat^jre  being 
99  or  100  ;  at  tiuies  it  reaches  102°  or  lOii",  but  alinost  alway8  falla  nither 
abrupLly  to  uormal  a  day  or  tvvo  after  the  parotitis  8hows  itself.  There  is 
eouietimes  shght  de8quauiation  of  the  skin  over  the  affected  glands  after  the 
8welling  subsides. 

While  the  above  is  a  general  outline  of  the  course  of  an  ordiiiary  ease  of 
mumpe,  t!iere  is  such  variability  in  its  8ymptom8,  and  its  po.98ible  conijilica- 
tions  are  so  numerous,  that  we  must  look  at  them  in  a  little  detiiil.  In 
almost  ali  cases  both  parotida  are  uffected  \vithin  a  verv  »hort  interval  of 
tinie — indeed,  thia  is  the  sign  on  which  we  rely  when  the  diagnosis  ia  doubt- 
ful — but  souietiniea  the  intiammation  reniains  limited  to  one  aide,  and  souie- 
times  the  sticoud  ]»arotid  is  not  involved  until  several  day8  or  weeks  have 
elupnecL     Again,  the  8ubmaxillary  and  sublingual  glands  do  not  always 

'becouio  intiamed,  while,  on  the  other  hand,  they  alone  niay  )w  the  seata  of 

rinfection,  or  they  may  \>e.  enlarged  only  after  the  parotid  svvtdling  has  sub- 
sided.  There  is  seldom  any  actual  couiplaint  of  interfereiice  \vith  the 
function  of  the  glands,  but  in  a  good  many  cases  the  secretiou  of  šaliva  is 
ditiiinished,  and  sometimea  dryne88  of  the  mouth  is  a  distressing  8yniptoni. 
Occa«iionally  the  sjiliva  remains  normal  in  quantity  and  tends  to  coUect  in 
the  mouth,  while  hv'])eraecretion,  with  salivatinn  to  the  extent  of  eight  or 
len  (luiiceft  in  a  day,  haa  been  recorded.  There  is  a  certain  amount  of 
pli;»rTnu,'iti3  and  tonaillitia,  but  it  is  rarely  posaible  to  get  the  mouth  open 
r  '  ly  to  aec  the  8\velliug  and  cedeuia  of  the  buccal  mucous  membrane. 

^ .:us  iiiay  also  ix;cur.     There  is  not  infrequently  some  swelling  of  the 

oervicfU  lymphali('.  glands.  The  parotitis  almost  invariably  subaidcs  com- 
plotitlv,  but  the  enlargement  niay  l>ecome  ehronic  and  remain  for  mouths ; 

[tliiA,  however,  like  auppuratiou,  is  very  rare. 

C0iMPM*'ATiON.s. — .Severe  and  complicated  cjases  of  imimps  occur  almost 
8ly  in  pcrsons  above  twclvi\  and  many  of  thi>m  have  Itecn  re<;orded 
in  adulLa     The  follo\viug  are  some — the  list  doea  not  claim  to  be  exhauative, 

r«inou  nuw  nuiues  ure  cou8tantly  beiug  added  to  it — of  the  secpiclut  oi  the 
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(1)  Local  Affections. — Suppuration  is  very  rare,  while  it  is  comrnon  iu 
secondarj  parotitia  Grangrene  of  the  parotid  has  been  observed  in  two 
fatal  cases,  and  abscess  of  the  cervical  lymphatic8  niay  also  occur.  Cellu- 
litis  of  the  floor  of  the  mouth  and  oedema  glottidis  ha  ve  been  reported.  Ali 
these  must  be  regarded  as  due  to  an  accidental  infection.  In  this  categorj 
we  ought,  8trictly  speaking,  to  plače  otitis  media  and  some  cases  of  facial 
paraljsis,  but  these  will  be  more  conveniently  referred  to  later. 

(2)  Metastatie  injlammations  of  other  glands,  especiallj  those  connected 
with  reproduction.  It  is  difficult  to  account  for  the  comparative  frequency 
with  which  inflammation  of  the  parotid  gland  is  associated  with  abdominal 
disease  (and  in  this  connection  it  must  be  remembered  that  the  testicle  is 
an  abdominal  organ).  We  see  such  an  association  not  only  in  mumps 
where  such  conditions  occur  8econdarily  to  parotitis,  but  also  conyer8ely 
when  we  have  a  secondary  parotitis  ariaing  in  the  course  of  typhoid  fever, 
gastric  ulcer,  gastric  cancer,  appendicitis,  after  laparotomy,  etc.  The  most 
frequent  and  important  complication  of  mumps  is  orchitis.  This  occurs 
most  commonly  in  adolescents,  and  the  body  of  the  testicle,  not  the 
epididymis,  is  affected.  Orchitis  may  develop  about  the  third  or  fourth 
week  from  the  onset  of  the  disease,  it  runs  an  acute  course  of  about  a  week, 
and  terminates  in  resolution  or  atrophy,  suppuration  being  uncommon. 
Wa8ting,  however,  is  not  infrequently  rapid,  and  the  organ  may  diminish 
to  the  size  of  a  bean  in  a  few  week8.  There  is  occasionally  some  effusion 
into  the  tunica  vaginalis,  urethritis,  oedema  of  the  scrotum,  and  enlarge- 
ment  of  the  inguinal  glands.  The  left  testicle  is  said  to  be  most  &equently 
afifected.  When  orchitis  develops  there  is  always  a  recrudescence  of  the 
constitutional  disturbance,  with  fever,  etc.  In  some  cases  these  general 
symptoms  are  severe,  and  prostration,  high  fever,  and  delirium  may  precede 
or  accompany  the  orchitis,  while  in  other  cases  a  slovv  pulse  and  subnormal 
temperature  have  been  observed.  In  addition,  signs  of  intracranial 
mischief  niay  develop,  and  some  of  the  nervous  sequelje  to  be  described  may 
mask  the  orchitis  for  a  time.  In  rare  cases  the  inflammation  of  the  testicle 
may  precede  the  parotitis.  In  the  female,  ovaritisand  salpingitis,  oedema 
of  the  vulva,  mastitis,  or  enlargement  of  the  inguinal  glands  mav  occur, 
and,  while  orchitis  is  seen  only  in  adolescents  or  young  adults,  these 
affections  may  be  seen  in  quite  young  female  children. 

Acute  pancreatitis  has  recently  been  described.  During  his  con- 
valescence  from  mumps  a  lad  of  ten  developed  acute  abdominal  8ymptom8, 
and  as  these  subsided  a  hard  mass  could  be  felt  in  the  region  of  the 
pancreas. 

(3)  Nervous  Si/mptoms. — Apart  from  the  delirium,  etc.,  due  to  toxj«mia, 
various  complications  affecting  the  nervous  8y8tem  may  arise.  Meningitis 
has  been  recorded  in  a  fair  number  of  instances,  either  with  or  apart  from 
orchitis.  Ilecovery  is  almost  invariable,  but  may  be  8low,  and  is  sometimes 
attended  by  aphasia  or  agraphia,  hemiplegia  or  monoplegia,  ataxia,  etc. 
Acute  mania  and  other  forms  of  insanity  have  been  reported,  and  so  has 
general  peripheral  neuritis.  Facial  paralysi8  may  develop  during  the  course 
of  the  parotitis,  when  we  may  rea8onably  conclude  that  it  is  due  to  a  spread 
of  the  intlammation  to  the  sheath  of  the  seventh  nerve,  but  it  has  been 
seen  to  arise  when  the  glandular  affection  was  very  slight,  and  also 
begiuning  a  \veek  or  two  after  aH  inflammation  had  subsided. 

(4)  Affections  of  the  Ear  and  Eye. — Otitis  media  from  direct  spread  of 
the  inflammation,  or  by  an  accidental  infection  passing  along  the 
Eustachian  tube,  is  a  rarer  and  less  important  complication  of  mumps  than 
nerve  deafness.      That  total  loss  of  liearing  may  follow  mumps  is  well 
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known  to  aurists,  and  considerable  attention  has  been  paid  to  it  by  them. 
Politzer  statea  that  sudden  incuraUle  nerve  deafnesa  following  munips  is 
not  uncomuion,  and  that  there  is  neither  vertigo  nor  fever,  the  lesion  being 
eitlier  in  the  nucleiLs  of  the  eighth  jmir,  or  po8sibly  in  the  labyrinth.  He 
has  aeen  it  precede  as  weli  aa  foUovv  the  disease.  Most  authorities, 
however,  regard  it  as  due  t<»  exudation  or  hiemorrhiige  into  the  labjrinth, 
and  describe  it  as  being  ushered  in  by  vertigo,  vomiting,  tinnitus,  and 
sometimes  a  staggering  gait;  these  disappear,  bnt  the  deafneas  remains. 
Nerve  deafness  mav  arise  as  late  as  ttie  fifteenth  day,  one  or  hoth  eara  may 
be  aflected,  and  ali  are  agreed  that  it  is  quite  incurable. 

Ofitic  neuritis  and  neuro-retinitis  tbUovved  by  optic  atrophy,  and  leading 
to  total  bhndness,  are  among  the  more  disastrous  ettects  of  mumpe,  but  are 
fortunately  rare.  Paraly8i.s  of  accouimodation  Ima  been  seen,  and  a  condi- 
tion  has  been  described  by  Hirschberg  as  "  Iachrymal  miimps,"  in  \vhich 
first  one  and  theu  the  <»ther  lachrjmal  gland  becomes  8wollen  and  painful, 
the  inflammation  subaiding  iu  the  coiirse  of  a  week  or  so. 

(5)  Among  the  more  general  complications  epistasis,  pneumonia, 
endo-  and  pericarditis,  arthritia,  splenic  enlargement,  nephritis,  gaatro- 
intestinal  catarrh,  jauudice,  and  skin  eruptiona  may  be  mentioued.  The 
nephritis  may  be  attended  by  hjematuria  as  well  as  albuuiinuria,  and  fatal 
unemia  Ims  been  observed  on  two  occasions. 

Numerous  though  these  complications  are,  none  are  very  cummon ; 
some  epidemics  are  vvorse  than  others  iu  this  reapect,  and  it  has  not  infre- 
quently  l»een  noticed  that  at  one  tirne  one  aeries  of  8equel8B,  at  another, 
another  group,  wa8  prevalent. 

DiAGNOSis. — This  is  rarely  difficult.  Symptomatic  parotitis  is  excluded 
hy  the  absence  of  any  primary  disejise  likely  to  give  rise  to  it.  In  young 
infants  enlargement  of  the  preatiriculur  ^j;laod  is  not  uncommon  ;  nmmps, 
however,  is  rare  at  this  age,  in  most  casca  of  simple  adeuitis  some  soiirce  of 
irritiition,  often  about  the  nostrils,  can  be  foutid,  the  s\velling  is  iinilateral, 
and  suppuration  is  eommon.  In  older  children  mumps  may  be  simulatod 
by  enlargement  of  the  upper  cervical  glands,  when  there  is  much  siUToiind- 
ing  oedema,  and  I  have  been  misled  by  the  oecurrence  of  an  enlarged 
cervical  gland  in  a  little  hov  auflrerin;^'  from  unsusjjeeted  Bright'9  diaeaae, 
with  (edema  of  the  cheek  aud  neuk.  Periostitis  of  the  lo\ver  jaw  may  also 
reecmble  mumps.  \Vl»en  any  difficultv  does  arise,  hovvever,  it  is  U8ually 
only  teinj)orary,  and  is  »jlved  in  a  day  or  two  by  the  iniplication  of  the 
opiKisite  side,  and  this  is,  after  aH,  the  principal  guide  at  our  disposal — the 
^only  one,  indeed.  iu  cases  where  the  i>arotid8  are  spurod,  and  the  sub- 
ixi]l&ry  and  sublingual  glands  alone  involved. 

pRor.NOSl.s. — This  is  almost  alvravs  good,  e8pecially  in  children.  No 
inatt-er  ln)W  severe  the  complications  may  appear  there  is  alway8  a  fair 
|m)t«j)eo.t  r>f  recovery.  Local  septic  processes  and  urseraia  have  been  the 
most  frefjuent  cau.<ie8  of  death.  Deafness,  unless  due  to  otitis  media,  will  be 
penuanent,  as  is  also  the  čase  in  blindnes«  following  optic  atrophy. 
ltecovery  froui  the  nervoua  complications  is  the  rule. 

Trkatmknt. — Active  raeasures  are  not  required.  The  patieut  should  be 
kept  in  lie<l  so  long  as  the  temperature  is  elevated,  aud  ojufine*!  to  the 
boune  uutil  the  8\velliug  is  gone.  In  adnlt  males  it  is  probably  \vi«e  to 
ajoin  more  prolonged  rest.  since  orchitis  mav  l»e  caused  by  allowiug  th« 
itient  to  go  ab<iut  too  oarly.  The  diet  ahould  be  Huid,  on  account  of  the 
iculty  of  opening  the  jaw8.  In  mild  cjises  the  only  local  application 
iMCMaary  ia  to  cover  the  inflamed  glands  with  8i>ongiopilirie  or  cotton  \vooL 
Sbould  much  p»in  btr  complained  of  hot  foineutatiun.s  will  Ije  grateful,  or 
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the  parts  may  be  smeared  with  equal  proportions  of  eztract  of  belladonna 
and  gljcerine,  or  a  little  opium  and  belladonna  liniment  may  be  sprinkled 
on  warm  flannel,  and  renewed  as  required.  An  antiseptic  gargle  is  useful : 
Enstace  Smith  recommends  half  a  teaspoonful  of  the  following  formula  in  a 
tumbler  of  warm  water  as  a  mouth-Mrash : — R.  Chloroform,  v\xy.,  Sat.  sol. 
of  salol  in  sp.  vini  rect.  ad  3J.  Complications  must  be  treated  on  general 
principles  as  thej  anse.  An  inflamed  testicle  should  be  packed  with  hot 
cotton  wool  and  covered  with  oiled  silk ;  leeches  may  be  found  useful  in 
relieving  the  sjmptoms  of  meningitis. 
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The  diseases  of  the  muscular  sj-stem  are  possiblj  one  of  the  most  difficult 
aubjects  to  arrange  in  a  systeiuatic  manner :  firstly,  on  account  of  the  111- 
defined  nature  and  rarity  of  some  of  the  affections ;  and,  secondly,  l)ecau8e 
many  of  the  muscular  affections  are  only  manifestations  of  some  primary 
disease  of  the  nervous  system.  It  has  been  the  endeavour  of  the  writer  to 
limit  the  scope  of  the  present  article  to  those  diseases  of  the  muscle  which 
may  be  considered  as  primary  luuscular  affections.  It  is,  however,  impos- 
sible  to  keep  strictly  to  such  a  course,  and  certain  affections  have  been 
dealt  with  which  will  probably  in  the  future  be  shown  not  to  be  primary 
muscular  affections.  The  subject  is  a  large  one,  and  in  order  to  make  the 
article  as  comprehensive  as  possible,  and  yet  not  unduly  to  increase  its 
length,  those  diseases  which  are  of  more  ordinary  occurrence  and  of  import- 
ance  have  been  fully  dealt  with,  while  those  of  rarity  and  possessing  little 
clinical  interest  have  but  short  mention. 

1.  MvALGiA,  Muscular  Kheumatism. — The  advantage  of  making  a 
separate  group  of  the  condition  known  as  muscular  rheuiaatism  or  myalgia ' 
may  be  doubted,  for  in  many  cases  nmscular  pain  is  8imply  a  symptom  of 
some  acute  or  chronic  disease.  On  the  other  hand,  there  exists  a  well- 
recognised  class  of  affection  in  wliich  the  leading  and  often  only  symptom 
is  pain  and  stiffness  in  a  muscle  or  group  of  muscles. 

A]tiology. — In  an  affection  having  so  indefinite  a  pathology  the  setiology 
is  also  likely  to  be  indefinite.  The  majority  of  cases  are  attributed  to  cold, 
either  local,  as  \vheu  a  stiff  ueck  results  from  sitting  in  a  draught ;  or  general, 
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as  when  a  pereon  .suffera  froiii  general  iniiHcular  rheumatism  after  sleeiiiiijjj 
in  a  damp  bed  or  on  dauip  ground.  The  niftid  alteratiun  ol"  teiupurature 
which  ocours  \vhen  a  person  who  is  pers]>iniig  freely  is  exposed  to  a  cald 
wind,  and  especiall}'  \\ lieii  this  is  assocuted  \vitli  physical  exliaustion,  \vould 
also  seem  to  play  a  iirominent  part  in  1  he  ieti<ilo^'y  of  the  aflectiou.  Certain 
persons  are  imdoubt'edly  much  more  liable  to  tlie  affection  than  others,  and 
this  would  suggest  that  the  rheuniatic  and  gniit.y  fliathesis  lias  also  some 
intiuence  in  their  pruduction.  Tliere  is  no  t'\ideuco  that  the  disease  haa 
any  connection  with  acute  rheumatiam,  or  tliat  it  is  the  result  of  any 
infective  procesa. 

S^mptoms. — Musculitr  rheumatism  is  charaoterised  by  pain  aitiiated  in 
the  muscle.  Thia  is  Lncreased  by  active  or  p(iHtii\e  inovement,  and  the 
luuscle  is  also  tender  on  direct  pressure.  The  pain  may  be  reterred  to  a 
single  muscle,  or  may  affect  a  group  of  muscleH  or  eveu  the  \vhole  body. 
Owing  to  the  pain  eauaed  by  the  coutnn:tion  of  the  muscle,  the  body  or  limb 
is  kept  LD  a  fixed  poaition,  so  that  the  alfeoted  muscle  or  group  of  musclea  is 
kept  froia  active  oontraction,  and  hence  it  foUovvs  that  it  ia  not  the  afTected 
muscles  which  are  hard  and  eoutracted.  hut  the  muscleH  whieh  are  relaied, 
the  other  muaclea  simplv  acting  as  a  splint  to  the  uHeeted  one.  80  long  as 
the  muscle  ia  kept  fairly  at  rest  thero  is  little  jmin,  and  this  distinguishes 
the  pain  from  that  of  neuralgiii.  The  eontlition  is  unuttended  by  any 
ooDBtitutional  syuiptoras,  and  there  is  no  disturbanoe  of  temperature.  On 
examiDatioD  of  the  patient  nothing  objective  can  l>e  found,  the  umscle  is 
tender  on  pressure,  but  pressure  does  not  give  rise  to  the  acute  pain  of  Jictive 
or  pasaive  movement.  Th*'  muscle  is  not  8\vollen,  nor  is  it  contracted. 
Mua.!ular  rheumatism  lends  to  affect  certain  muscles  of  the  V)ody  ;  some  of 
those  most  commonly  i  d  vol  ved  are  those  of  the  neck,  giving  rise  to  the  con- 
ditiou  kuown  as  "  stifl' neck."  Not  infrequently  the  pain  is  referred  to  the 
lumbar  region  and  to  the  nuiscles  of  the  back  (lumbago.  17.1?.),  at  other  times 
to  the  shoulder,  and  sumetinius  to  the  abdominal  umscles. 

A  chronic  form  of  muscular  rheumatism  luis  been  described,  in  \vhich 
acute  attacks  occurring  at  short  intervals  make  the  di-sease  appear  of  a 
ehnjnic  nature. 

I*atholo<jy. — No  pathulugical  procesa  bas  been  found  to  account  for  this 
condition.  Some  authors  refer  the  pain  to  the  aponeurosis  of  the  muscle, 
others  to  the  connective  tissue,  others  again  to  the  tendons.  Certain  it  is 
that  there  are  end-organs  of  a  8en8ory  nature  not  only  in  the  aponeurosis 
and  tcndou  of  the  muscle,  but  also  in  the  iim.scle  itself,  which  are  capable 
of  giving  rise  to  atfereut  impidses  of  a  paiuful  nature. 

ProijHosis, — The  ilisea.se  is  usually  of  a  short  duration,  and  tends  to  jmiss 

vrithout  treatment  in  a  few  days. 

Treatment. — Treatment  consists  in  the  application  of  dry  or  moist  heat 
to  the  part  affected.  Counter  irritation  by  blisters,  leeches,  etc.,  are  oF  some 
luo ;  inasaage  is  also  of  service,  and  it  is  imp<irtant  to  eiercise  the  muscles 
either  actively  or  [»assiveh'.  A  Turkish  bath  will  often  give  great  relief, 
and  when  f(»llowed  by  massage  and  active  or  passive  movements,  will  com- 
pletely  relieve  the  condition.  Salicylates  or  quinine  may  be  given  internally, 
but  local  remedies  are  U8uaily  most  etlicacious. 

2.  liunuuK  OK  Muscle.  -It  is  not  propoeed  to  deal  here  with  the 
condition  of  mu>«;ular  stifTtjess  and  pain  which  results  altcr  prnluugod  and 
nnuKiin)  (•xertion,  fi>r  it  niay  Itc.  reganled  as  a  physioIiigiwil  ralher  than  a 
p;.'  il  condition.     On  the  nther  hand,  some  of  the  severer  forms  of 

■\i'  :iiH;ti(tt>  have  lieeu  attrihuted  to  nipture  of  some  muscle  tibres. 

Kupture  of  muscle  may  be  due  to — fir8tly.  direct  iujury ;  8econdly,  to  the 
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forcible  contraction  of  the  luuscle ;  and,  thirdlj,  to  a  spontaneoua  rupture  in 
the  courae  of  acute  febrile  conditions  in  which  the  muscle  has  uudergone 
degeneration.  The  sniallest  exertion,  sucli  as  a  cough  or  the  shifting  of  the 
position  in  Ijed,  is  able  to  cauee  rupture  of  the  nniacle  iu  these  cases. 

With  regard  to  tlie  first  form  it  needs  no  special  mentioo  bere.  In  the 
»ecoiid  form,  where  th«  rupture  occura  after  some  fort-ible  eontrattion  iu  a 
healthy  or,  at  auy  rate,  not  obviouslj  uubealthj  luusele,  the  patient  haa 
sudden  Be\'ere  paiii  in  the  position  of  the  ruptured  muacle,  with  loss  of 
po%ver  of  the  movements  of  the  afJect«d  muscle.  In  the  relaxed  positiitn  of 
the  muscle  the  pain  is  lessenedj  whde  it  is  intensified  either  by  activei 
contractiou  or  pasaive  estension  of  the  muscles.  Hetweeu  the  aeparate  euda 
of  the  uuiscle  a  groove  can  be  felt,  though  this  uot  infrei"iuently  beoomes 
filled  up  with  estravasated  blood.  TJie  procesa  of  repair  takea  plače,  and 
the  muacle  may  be  fully  restored,  though  such  a  fortunate  termination  ia-l 
not  ahvajB  obtained. 

Rupture  which  ocxiur8  in  a  muscle  during  the  course  of  febrile  eonditiona 
is  al\vay8  due  to  some  pathological  change  in  the  muscle  fibre.  The  rectua 
abdonmuB  muscle  is  that  \vhich  m  most  frequently  atfected,  in  otlier  casea 
the  psoaa  and  abductors  of  the  thigli  may  be  aflected.  The  rupture  of  these 
muaclea  may  occur  wliilst  coughing,  during  couvulsions,  delirium,  and 
during  the  procesa  of  defiecatiou.  The  condition  most  commouly  occurs 
during  typhoid  fever,  and  is  not  infrequently  folIowed  by  a  severe  hiematoma, 
but  it  has  aLao  beon  uoted  in  mulariu,  miliary  tuberculosis,  phthisis,  and 
tetanus. 

^i/mp(oms. — Sharp  psiiu  is  eomplained  of  at  the  time  of  rupture  which 
lasts  one  or  two  day8,  and  is  increased  on  muscular  exertion.  U8ually  a 
swelliug  occurs  at  the  seitt  of  rupture  which  is  elastic  and  gives  rise  to 
fluctuation.  The  muscle  may  be  tender  on  preaaure,  and  may  in  such  a 
caae  give  rise  to  the  diagnosia  of  peritonitia.  In  spite  of  the  degenerate 
condition  of  the  muscle  recovery  generally  takea  plače.  The  procesa  by 
whieh  recovery  of  a  muscle  takea  plače  ia  one  over  which  there  haa  been 
considerable  controver8y,  but  it  ia  now  geuerally  believed  that  reconatructioa 
of  the  muscle  fibre  takea  plače  from  the  gruwing  out  of  the  end  of  the] 
ruptured  fibre. 

Jfernia  of  Muscle. — Thia  ia  a  rare  condition,  in  which  owing  to  injury  a 
portiou  of  the  muscle  during  contraction  becomes  extruded  tbrougb  ita 
apoueurosia. 

3.  CONGENITAL  Absenck  OF  MuscLE. — Scattored  throughout  medical 
literature  are  reports  of  caaes  in  whieh  eertain  uiusclea  have  been  cougeni- 
ta!ly  abseut.  It  would  aeem  from  the  reported  caaes  that  the  muscle  moet 
frequently  HV)sent  is  the  pectoralis  major  on  one  side;  nota  few  cases  of 
this  sort  have  been  descrilied,  giving  rise  to  the  absence  of  the  anterior  fold 
of  the  axilla,  and  to  tiatteuing  and  depression  of  the  cheat  \vall  on  the  side 
of  which  the  muscle  is  absent.  This  has  beeu  associabed  in  some  cases  wilh 
abnoruially  small  arteries  on  the  atfected  side.  The  congenital  absence  of 
the  latissimum  dorsi  has  been  noted  iu  conjunction  with  the  abaence  of  the 
pectoralis  major,  and  in  some  caaes  the  pectoralis  minor  has  also  been 
absent.  The  clavicular  portion  of  the  pectoralis  major  generally  remains 
normally  developed  while  the  two  lower  portiona  are  absent.  Absence  of 
the  abdominal  musclo  haa  l>een  de8cril>od,  and  also  of  the  semi-niembranoaus 
muscle.  The  interest  of  these  caaes  ia,  however,  mo8tly  anatouiical,  escept 
in  so  far  as  any  deformity  produced  may  be  attributed  to  diaeaae.  The 
absence  of  the  muscle  does  not  neceaaarilj  cauae  any  losa  of  function,  for 
that  is  generally  jjerformed  by  some  other  muscle. 
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4.  Changes  in  Mu8cle  due  to  Vascular  Disturbance. —  The 
changes  which  occur  in  musclee  from  which  the  blood-8upply  is  cut  otf  are 
commonlj  kBOvvu  under  the  name  of  "  Ischtemic  i>araly8is,"  and  the  most 
frequeut  cause  of  this  condition  ia  the  too  tight  application  of  eplints  after 
firacture  or  other  injmy.  It  vvill  be  convenient,  however,  to  deal  with  the 
subject  under  two  headJs:  tiret,  the  muacular  change  produced  by  interrup- 
tion  of  the  arterial  supplj ;  and,  secondly,  by  the  obstruction  to  the  venous 
return. 

Afftction  of  MuscU  due  to  Interruption  of  Arterial  Suppli/.  —  This 
dejMjnds  largely  on  two  factors :  in  the  tirst  plaoe,  the  interruption  of  the 
blood-8upply  must  be  nearly  complete ;  and,  8econdly,  it  must  be  of  eome 
hours'  duration,  for  it  is  well  known  that  a  temporary  interruption  of  two  to 
three  hours  is  easily  tolerated. 

jEtiology. — The  direct  cauae  of  such  interruption  of  circulation  is  either 
due  to  an  embolus  or  thrombosis  of  the  artery  r>f  the  muscle  when  the 
coUateral  blood-8upply  is  deticient.  Embolus  is  due  to  some  cardiac  affec- 
tiou,  while  thrombosis  is  due  either  to  some  8yphilitic  endarteritis,  or  to 
thrombosis  following  one  of  the  acute  infective  diseaaes.  The  changes  in 
tJie  veasels  wbich  accompany  such  diseases  os  Raynaud'8,  and  which  are 
primarily  due  to  some  defective  nerve  innervation,  give  rise  to  like  ischsemic 
condition  of  the  musclea  Direct  injury  to  a  vessel  and  cold  may  also  be 
the  cause  of  the  affection,  but  the  most  frequent  cause  is  undoubtedly  the 
too  tight  application  of  a  bandage  or  splint. 

Stfittptoms. —  The  first  8ymptom  to  manifest  itself  is  uumbuess  and 
tingling  in  the  limb  or  portion  of  the  limb  affected,  and  thia  may  Ije  com- 
bined  with  some  alteration  of  sensation.  Then  severe  and  often  parox8ymal 
plin  of  a  rheumatic  character  oceurs,  which  is  loailised  in  the  muscle,  and  is 
f<>llowed  by  severe  muscular  cramp  and  spasmodic  jerkings.  The  alfected 
limb  is  pale,  sometimes  cyano8ed  and  cold.  The  electriatl  irritability  of  the 
muscle  is  said  to  be  lost  after  the  iachamic  condition  has  lasted  for  Hve 
hours,  and  the  muscies  are  (juite  flaccid  and  povverleas ;  after  seven  hours 
muscular  rigidity  and  painful  contractions  begin,  these  increase  in  8everity, 
and  after  two  to  three  days  disappear,  leaving  the  muscies  again  tlaccid. 
o'demfttous  condition  of  the  muscle-s  novv  oceurs  from  a  j>artially 
Blablished  collateral  circulation,  and  at  this  tirne  the  muscle  is  tendcr  on 
praBBure.  This  Bwelling  graduallv  disiippears,  and  muscular  atrophy  becomes 
manifest,  the  nmscles  belng  hard  an(l  hrni.  Follo\ving  this  atrophy  con- 
traction  begins  to  take  plače,  and  the  hand  becomes  tlexed  at  the  vvrist  and 
the  Hngers  at  the  phalangeal  joints.  The  tinal  contraction  of  the  muscle  is 
due  t«j  the  alrophy  of  the  muscular  tibres  and  to  the  formation  of  connective 
tiMue.  Atropliic  changes  iu  the  skin  are  common]y  present.  The  course 
which  Kuch  condition  runs  depends  to  a  very  large  extent  on  the  duration 
of  the  prituary  ischaimic  conditioiis;  when  once  the  muscular  cramps  and 
rigidity  have  set  in  it  is  probable  that  no  iiumediate  recovery  of  the  muscle 
is  to  be  looked  for,  but  short  of  this  the  muscle  may  rapidly  reoover  if  the 
blood-8upply  is  restored.  In  thoae  cases  in  which  the  cramps  have  uppeared 
it  is  pTobttlilc  that  u»any  of  the  muscular  tibres  die  and  have  to  be  replaced 
by  r^jenemtidn,  a  jirocess  which  is  of  slovv  and  long  duration.  lu  thoHf 
eaae«  in  which  the  ischa'mic  condition  in  of  stili  longcr  duration,  and  lh<.^ 
lOBcle  has  becoroe  flticcid,  it  is  very  improbablc  that  any  large  amount  ol 
ititutioa  can  take  plaee.  CerUdn  libres  may  escuipe,  and  from  theee  new 
0bnB  maj  be  fonnod ;  the  amount  of  reoovery,  however,  will  be  small.  In 
midi  a  COBC  muscies  rapidly  atrophy,  l)ecomo  tough,  hard,  and  coutractod 

Pathologictd  Aiuitomy, — Every  stage   of  muscular   degencration    und 
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reparation  may  bo  met  \vith  according  to  the  complete  or  incomplete 
interruptiou  of  the  blood-8upply.  It  \vill  be  Butficient  to  describe  two  con- 
ditiona :  the  tirat,  iu  which  tfie  bloocl-aupply  is  completely  interrupted ;  and 
the  second,  in  which  the  8upp]y  is  deHcieufc.  In  the  first  the  imisele  is  of  a 
grajish  dirtj'  jellow  eolour,  dtill  iu  upfienriiuce,  and  friable.  Uuder  the 
microscojMj  the  transverse  striatiou  of  tlie  luuscle  is  ofteu  more  marked  tlmu 
normul,  and  the  lungitudinal  atriution  aiso  is  very  obvious.  There  is  an 
almost  cuiuplett!  abseuce  of  umscular  nuclei.  Fatty  degeneration  of  the 
muacle  does  nut  ii8uuUy  occtu'.  In  the  secoud  coudition,  when  the  vascular 
siipply  is  only  iu  part  cut  oli",  the  muscle  itself  is  hrm  and  tough,  and  haa 
more  or  lesa  of  a  normal  appearauce.  On  microscopical  examination  it  is 
seen  that  there  is  a  greni  increase  of  the  connective  tisaue  lietween  the 
bundles  of  fibres  ;  and,  turther,  it  is  seen  that  the  indi\idiml  muscle  fibres  are 
Beparatod  frotu  oue  auolher  by  iuterveniug  connective  tisaue.  Fibrea  thus 
separated  as\ially  have  lost  tlieir  polygonal  form,  aud  Iiave  become  suialler 
and  ar«  roiinded  iu  ahape.  They,  lio\vever,  retain  tbeir  atriation  even  \vhen 
extremely  atrophied.  3ilauy  of  the  fibres  appcar  to  have  Bpacea  in  theni  so 
that  they  are  paler  than  the  surroundiug  fibres,  aud  on  longitudinal  section 
theae  spfices  are  seen  as  longitudinal  aplitting  of  the  muscle. 

Affection  of  Musclr  due  to  Inierrtipted  Veiious  Jieturrt. — The  chunge  in 
muscle  prrHluced  by  veuoiis  thrombosis  ditfers  8omewliat  from  tluit  protluced 
by  intemiplion  of  the  arterial-8upply.  The  acute  syTuptom8  are  those  of 
thrombosis  of  the  veasel  iu  the  limb,  viz.  swelling,  cyano8is,  and  ttdema. 
The  limb  leels  fuli.  hard,  aud  is  teuder  on  preasure.  The  acute  syuiptnm8 
may  paiia  off,  but  the  limb  is  left  in  a  condition  of  passive  congestiou,  and 
the  i*eault  of  this  is  that  the  musclea  and  limb  become  larger  t!ian  the 
conresponding  limb,  and  a  coudition  of  p9eudohypertrophy  is  produced. 

Pathologkal  Anatotrnj. — The  condition  found  in  the  muscle  during  the 
early  stage  ia  one  of  iucreaee  of  tlie  interinu-scular  aud  coonec-tive  tissue. 
In  the  later  stagea  the  connective  tissue  becomes  more  abimdant,  and  there 
ie  some  atrophy  of  muscles,  fibres,  and  fatty  degeneration. 

Hamorrhage  into  Muscle. — This  occurs  in  the  course  nf  acute  febrile 
dlBease,  poiaoning  by  phoaphorua,  severe  jaundice,  in  htemopliilia  and  8curvy, 
and  in  other  forma  of  arterial  degeneration. 

5.  Fo[<MS  OF  MDsruLAR  Deijeneuation. — Short  mention  need  only  lie 
made  here  with  regard  to  the  forms  of  mu.scular  degeneration  ;  thev  occur  for 
the  moat  part  in  the  course  of  prolouged  febriie  diseases,  or  as  tlie  result  of 
some  acute  toxic  condition.  Three  forma  are  U8ually  described — (1)  fatty 
degeneration  \  (2)  hyahne  degeneration ;  and  (3)  vacuolation  of  the  muBcIe 
fibre. 

(1)  FaUy  Dfgeneralion, — Tliis  uiay  (K-cur  iu  the  course  of  auy  of  the 
acute  specific  fevers.  in  scptica-mia,  and  iu  acute  aad  chronic  tuberculosifl. 
It  occurs  iu  the  course  of  variou.s  nervoua  alTectiouB  in  wliieh  there  ij* 
atrophy  and  waetiug  of  mu.sele,  and  it  bas  also  beeu  shovvu  to  occur  aa  the 
result  of  status  epilepticus.  The  muacle  also  ehow8  fatty  degeneration  in 
estreme  wasting  couiUtion,  wfhether  produced  by  want  of  food  or  ilisease, 
and  io  poisoning  by  pliosphoruH  and  arsenic. 

Fatkufoffif. — In  slighter  cases  the  naked-eye  appearance  uf  the  muscle  is 
normal,  while  in  tho  aeverer  cases  it  i»  ea8ily  friable,  vellovviah  in  cohnir, 
and  haa  not  its  normal  gUstening  appearance.  On  microscopical  e.Kaminatiou 
of  a  muacle  treated  \vith  oauiic  acid.one  aeeain  the  slighter  casessuiall  black 
granulea  acattered  throughout  the  muscle,  the  tranaverse  striation  beiug  stili 
preaen^ed.  In  more  advanced  conditions  these  Itlack  dota  become  more 
numeroua,  and  arrauged  in  a  longitudinal  manner ;  aud  iu  a  stili  later  stage 
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the  transverše  straLioD  of  tbe  tibi«  diaippears.  and  fiit  gnuiuks  *i^  thkklv 
disnibut«d  thiougfaoat  tbe  mn^cle  tibr?.  whiW  in  tbe  Ust  stau??  tbe  musele 
fibre  bieaks  down.  and  laivie  diople;$of  tat  ax^  £«en  Iving  bet^reen  the  dbatvs. 
and  the  p^rivaaMilar  Ivmphaties  aie  blocked  with  fat. 

{2]  Hj/alim  Ite^nrrativm. — This  form  of  miucular  degeneiaiion  bas 
been  most  &vqQentlT  found  in  the  courae  of  tvpboid  fever ;  it  occuis;  also, 
bovever.  in  septic  conditions.  after  pnemnonia,  influenza.  miliarv  tuber> 
coloeis.  rbeumatic  and  scariet  ferer.  Wben  occurring  duiing  the  eoune  of 
tjpboid  fever,  it  is  met  with  at  the  end  of  the  second  vreek.and  af^vts  mo»t 
conunonlv  tbe  abductor  mu^e$  of  tbe  tbigh  and  the  Kctus  aMominis 
miucle.  The  srmptoms  usuallv  complained  of  aie  exti«me  £?eblen«3S  and 
sometimes  pain  in  the  affected  muscles.  whicb  ai«  veir  flabbv.  After  tbe 
fourth  week  repair  of  tbe  muscle  hegins  to  take  plače,  and  it  eventnallj 
beoomes  completelv  resroted.  The  muscle  is  pale^  llaccid.  and  sUghtlv 
oedematous.  Under  the  microeeope  portions  of  muscie  tibrvs  ai«  £«eji  to 
be  8woIlen,  so  that  when  cut  longitudinallv  tbe  tibre  bas  an  in«^ilar 
margin  witb  transparent  degenerate  aroas.  The  tibies  aie  bn>ader,  twv>  to 
three  times  givater  than  nomial.and  ha  ve  either  a  homogeneous  appeaiance 
or  a  fine  longitudinal  striation.  the  tianfiverse  striation  being  onlv  jnst 
visible.  Spaoes  and  boles  occur  in  the  fibr«.  The  number  of  nuelei  in  tbe 
ebeatb  of  the  fibre  is  unaltered. 

(3)  Vacuoiation. — This  oondition  is  fovmd  under  ahnost  anr  condition 
whicb  gives  rise  to  muscular  degeneiation.  It  is  present  in  muscles  after 
tjphoid  fever.  in  mjositis.  in  mvopathv,  and  after  nerve  degeneration. 
Under  tbe  micioeco|>e  the  oondition  appears  as  a  clear  spaoe  in  the  musole 
fibre,  there  mav  be  onlv  one  of  such  spaces,  or  tbej  may  be  grouped 
togetber  so  as  to  form  a  complete  vacuolated  area  in  the  centn?  of  a  fibiv. 
On  transverse  section  of  tbe  muscle  some  of  the  muscle  fibi«s  »^m 
completelv  replaced  bj  a  single  large  vacuoiation,  while  in  others  thei«  are 
numerous  small  vacuoles.  The  nature  of  the  material  which  lills  up  these 
epaces  is  said  to  be  a  fluid  albuminous  bodv. 


6.  Inflammatory  Diseases  of  the  Muscles 

The    diflicultj    of    dividing    this    subject  in  to    sui  table    groui>s    is 

considerable,  but  the   following  classitication  seems  open   to   the  least 
objection : — 

A.  Primarj/  Afftction  of  Muscln. 

(    i.  Acute  polymyoaitis. 

(1)  Polvmvositis.  ^   ii.  Ha^morrhagic  mjositis. 

(  iii.  Mjositis  vrhich  accompanies  urticaria  aud 
erythemiu 

(2)  Neuromyo6itis. 

(3)  Tuberculous  myo8itia 

(4)  sn.hmtic  ..o^ti. ;  w  »if-  »siilf ■  »'»-'i- 

(5)  Myoeiti8  due  to  trichina. 

B.  Secondartf  Affections o/  Muscle  in  the  Course  of  some  Acute  or  Chronic 
J^iuatr. — They  may  be  either  suppurative  or  non-suppurative,  ivireuchy- 
matouH  or  interstitiuL  Infective  ii)yositi8  occurs  in  pya>mia.  puerjHTal 
fever,  ulcerative  endocarditis,  glanders,  iufectiv«  >vouuds,  actinoii)yositi8, 
eryRipelaH,  and  gonorrtuea. 

C.  Myo$itu  ossificans. 
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(1)  Polt/myo8iti8. 

The  form  of  this  disease  kiiown  under  the  title  acute  polymyo8iti8  or 
dermato-injositis  has  only  recentlj  been  recognised  as  an  entity. 

^tiology. — The  cause  of  the  disease  is  obscure.  Two  hjpotheses  have 
been  suggested :  firstlj,  that  the  disease  is  due  to  a  toxin ;  secondlj,  that 
it  is  due  to  an  animal  parfisite  of  the  group  Gregarinse.  Neither  of  these 
hjpotheses  have  been  proved,  and  careful  bacteriological  examination  of  the 
muscie  has  given  a  negative  result.  The  suggestion  that  the  condition  is 
due  to  a  toxin  derived  from  the  ingesta  would  be  that  which  would  seem 
most  probable,  for  cases  have  been  reported  in  which  the  disease  has 
followed  on  the  eating  of  stale  crabs,  and  also  of  fish  in  poor  condition.  The 
suggestion  that  the  condition  is  due  to  a  gregarine  is  based  on  the 
occurrence  in  the  lower  animals  of  mjositis  due  to  a  protozoom,  but  sueh  has 
not  been  proved  to  be  present  in  man. 

The  disease  has  occurred  in  the  course  of  diabetes,  phthisis,  tuberculous 
disease  of  the  intestine,  and  after  injury  to  the  tongue.  The  disease  is  not 
contagious. 

Age  and  Sex. — Of  eleven  cases  collected  by  Pfeiffer,  four  were  in  women, 
seven  in  men.  The  youngest  čase  occurred  in  a  patient  aged  17,  and  tiie 
oldest  in  a  man  aged  70. 

Symptoms. — The  disease  is  characterised  by  Bwelling  of  the  eitremities, 
due  to  an  inflammatory  oedema  of  the  subcutaneous  tissue  and  muscles, 
attended  by  acute  pain  and  rigidity  of  the  muscles,  great  tenderness  on 
pressure,  and  an  erythematous  rash  resembling  erysipelas  situated  over  the 
affected  parts.  The  onset  of  the  disease  is  gradual  with  malaise,  weaknes8, 
loss  of  appetite,  headache,  and  sometimes  vomiting.  There  is  usually  a 
moderate  rise  of  temperature,  and  the  local  symptora8  manifest  theniselves 
by  acute  pain  of  a  cramp-like  character  and  tenderness,  beginning  U8ually 
in  the  legs  and  arms.  Shortly  after  the  temperature  begins  to  rise 
8welling  of  the  skin  and  subcutaneous  tissue  api)ears.  This  Hwelling  starts 
usually  in  the  limbs,  forming  a  very  solid  cedema  which  does  not  readily  pit 
on  pressure.  At  a  later  stage  the  cedema  spreads  to  the  face  and  eyelid8. 
The  muscular  pain  is  intense,  and  is  increased  by  the  alightest  movement. 
The  spleen  sometimes  becomes  enlarged,  and  the  patient  8weats  exce88ively. 
At  the  commencement  of  the  illness  the  pain  is  not  generally  so  severe  that 
the  limbs  canuot  be  moved ;  later,  hovvever,  the  least  movement  cauaes  so 
much  pain  that  the  patient  lies  helpless  in  bed.  Other  muscles  of  the 
body  may  become  affected,  the  diaphragm,  the  intercostiils,  and  the  muscles 
of  deglutition,  so  that  there  is  great  difficulty  in  speaking  and  swallowing. 
The  muscles  of  the  eye  and  tongue  are  also  sometimes  affected.  Sensation  is 
perfectly  normal,  and  the  nerves  are  not  tender  on  pressure.  The  joints 
are  unafiected.  The  knee-jerks  are  generally  present,  though  the  swollen 
condition  of  the  limb  and  the  pain  caused  by  percussion  inay  give  rise  to 
some  difiiculty  in  obtaining  them.  The  electrical  reactions  in  the  earlier 
stage  of  the  disease  have  been  found  to  be  normal,  while  in  the  later  stages 
alteration  has  been  present.  The  urine  is  generally  normal,  but  it  may 
contain  some  albumin.  The  coui-se  of  the  disease  tends  in  the  slighter 
cases  to  recovery  after  a  duration  of  some  week8,  although  occasionally 
recovery  is  much  more  rapid.  In  the  severer  fornis  convalescence  is  very 
protracted,  atrophy  of  the  muscles  follovving  the  8ubs;idence  of  inflammation, 
and  pigment  changes  dccurring  in  the  skin.  In  the  severest  cases  death 
takes  plače  from  aflection  of  the  re8piratory  muscles,  or  from  secondary 
affection  of  the  lungs,  bronchitis,  or  pneumonia. 

Diagnosis. — The  disease  as  above  described  has  certain  definite  features. 
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a  grodual  onset  attended  by  mflanuQator7  evrelling  of  the  moscleB,  together 
with  redness  and  8wellmg  of  the  skin  and  subcutaneaus  tissue  situated  over 
the  involved  muacles,  extreme  tendemesB  \vithout  loas  of  seDsatiou,  the 
joints  being  anaffected.  Such  symptom8  form  a  clinical  picture  which  rendera 
the  diagnosis  one  of  no  great  didiculty  in  tjpical  casee.  The  sjniptoms 
reaemble  thoae  produced  by  trichina  in  some  points,  and  especially  the  swell- 
ing  of  the  face  and  erelidk  This  sTmptom,  boweTer,  in  trichina  comes  on 
aC  an  eariier  period,  and  the  8welling  of  the  face  and  ejelids  is  an  earlj 
sjmptom,  while  in  poljmjositis  it  is  a  late  manifestation.  The  diaeoverj 
of  the  trichina  in  the  motions  or  in  an  excised  portion  of  the  muscle  confirm 
the  diagnosis.  From  poljmeuritis  the  disease  is  distinguished  hj  the  more 
marked  paralvds,  the  amesthesia,  the  early  and  more  rapid  atrophj,  the  loss 
of  kuee-jerk,  and  the  absenoe  of  the  characteristic  skin-ailection  in  that 


Morbid  Anatomi/. — The  subcutaneous  tissue  is  infiltrated  with  a  yellowish 
aeroos  tluid  forming  the  hard  oedema.  Almost  any  muscle  of  the  body  may 
be  afiected,  but  the  masseter  and  ocular  muacles  usually  escape.  The 
muscle  itself  shovrs  mdespread  alteration.  It  is  U8ually  of  a  dirty  yeUowish 
white  colour,  in  which  brcmiish  red  patches  appear.  Ha^morrhagea  can  be 
aeen  in  the  muscle,  whicli  is  soft  and  friable.  The  microscopical  examina- 
tion  ahows  both  a  parenchymatou8  and  an  interstitial  indammator}'  condition 
which  may  be  either  focal  or  diffuse.  The  muscle  fibres  are  8wollen  and 
granular,  and  for  the  most  part  have  lost  their  striation ;  hyaline  degenera- 
tion  and  vacuolation  is  often  presen  t,  but  fatty  degeneration  does  not  occur. 
Increase  of  round  cells  betvveen  the  tibres  is  alway8  present,  and  hsemor- 
rbages  can  I«  seen  in  these  situations.  It  is  generallv  considered  that  the 
disease  is  primarily  an  aflectiou  of  the  connective  tissue,  and  that  the  muacle 
fibree  become  affected  8econdarily. 

Poli/myosUis  ffctmorrkaffka. — Of  this  variety  of  polyihyo8iti8  oompara- 
tively  few  casee  have  been  described,  the  8ymptoms  and  the  pathological 
couditions  are  so  distinut  from  dermato-myo8itis  that  it  deserves  septurate 
mentioD. 

^iology. — As  vrith  dermato-uiyositi8  so  with  ha-morrhagic  myo8itis,  the 
cause  is  obscure.  Some  casea  have  followed  on  acute  throat  infectiou,  but 
ia  other  casee  no  such  definite  preceding  condition  has  occurred. 

Syviph)TM. — The  onset  of  the  disease  may  be  attende«!  viith  nioderate 
rise  of  tt;m{>emture  and  with  loealised  pain  in  the  muscles,  generally  the 
calf  or  the  thigh.  The  muacle  is  8wollea,  and  the  svrelling  generally 
has  a  purplo  appearance,  the  surrounding  tissue  being  oedematous.  The 
8welling  thus  formed  may  disappear,  aud  theu  reappear  in  some  other  jK)r- 
tion  of  the  I.Kxiy  ;  after  a  short  time  eeveral  auch  8welling8  appcur.  The 
I>Hin  is  iisuully  acute,  and  ali  movement  is  very  much  impaired.  The 
afTe<:tt*d  extremity  is  svvoUen,  hard,  very  pjiinful  on  pressure,  and  feels  hot 
to  the  touch.  The  Kkiu  is  not  U8u}illy  so  much  aflucted  as  in  dermatc«- 
myoaitiB,  but  tliere  is  often  a  rash  ha\'ing  somevrhat  the  appearance  of 
meaales,  sonietimes  that  of  pur^mra,  and  at  other  times  thcreis  very  tnurked 
irasomotor  disturliance,  so  that  any  pressure  or  rubbing  of  the  skin  produces 
a  bright  red  spot.  Actual  suljcutaneous  hKauorrhages  not  infre<pieutly 
ooour.  Aft<!r  the  sulioutaneous  (odema  hos  diHap[Mi)U'ed  hard  aud  teuder 
■vrellinga  can  be  felt  in  the  afTecte^l  muscles.  Atrophv  of  the  muscle  now 
begins  to  take  plače.  Sliortly  after  the  onset  of  the  disease  the  rapidity  of 
the  hearts  beat  is  greatly  increaaed  without  there  being  any  obvious 
cardiac  lesion.  On  eloctriotl  ezamination  tlie  muscles  genorally  8how  aome 
qiutQtitiitive  chauge.     The    knec-jerks   are    obtainable,  and    aenaation  is 
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naturaL  Nothmg  abnonual  can  be  detected  in  the  intemal  organa,  although 
the  spleen  is  souetimes  enlarged.  Some  casea  however,  have  had  hsemor- 
rhage  from  the  intestinea 

Course. — The  dišease  is  usually  fatal  from  failure  of  the  cardiac  action 
and  hjpostatic  congestion  of  the  lunga  In  one  čase,  howeTer,  lecoverj 
took  place. 

FcUhological  Anatomy. — The  muscles  appear  of  a  dirty  brown  colour, 
and  haemorrhagic  foci  can  be  seen  between  the  muscular  fascicnlL  The 
heart  muscle  shows  the  same  brown  colour  with  smaU  haemorrhage& 
Micro8Copically  during  the  acute  stage  intermuscular  hsemorrhages  are 
found,  the  muscular  fibres  are  separated  from  one  another  by  the  extra- 
vasated  blood.  The  muscle  fibres  have  lost  many  of  their  nuclei,  they  may 
be  vacuolated,  and  show  hyaline  degeneration.  In  the  later  stages  there  is 
extrenie  atrophy  of  the  muscle  fibres,  and  the  connective  tissue  is  greatly 
increased,  and  the  remains  of  blood  pigment  is  often  to  be  seen. 

Polymyositis  which  accompanies  Urticarial  and  ErythenuUous  Affeetion* 
of  the  Skin. — Besides  the  varieties  of  the  disease  above  deacribed,  a  very 
interesting  condition  is  seen  in  association  with  urticaria  and  erythema, 
which  instead  of  producing  the  severe  affection  described  in  the  last  two 
varieties  tends  rapidly  to  improve,  leaving  the  patient  in  a  few  days  restored 
to  his  usual  health.  The  setiology  of  the  disease  is  obscure.  Cultivations 
from  the  muscles  are  negative.  In  one  čase  that  was  brought  under  my 
notice  the  condition  was  produced  by  eating  shell-fish,  and  wa8  accompanied 
by  severe  urticaria,  and  one  can  not  but  regard  the  disease  as  similar  in 
origin  and  cause  to  urticaria,  and  probably  due  to  a  poison  of  intestinal 
origin. 

Symptoms. — In  the  slighter  forms  of  the  disease  the  symptoms  come  on 
suddenly,  with  severe  urticaria  of  the  skin  and  swelling  of  the  muscles 
generally  limited  to  the  lower  extremiti&s.  In  the  muscles  themselves 
spindle-shaped  8wellings  can  be  felt  about  the  size  of  a  man'8  thumb,  the 
skin  eruption  disappears  in  the  course  of  twenty-four  to  forty-eight  hours, 
and  the  muscular  8welling  aLso  becomes  absorbed  in  about  the  same  tima 
In  the  severer  forms  the  lower  eitremities  are  con8iderably  swollen,  and  the 
skin  is  oedematous  and  presents  the  condition  seen  in  erythema  nodosum. 
The  limbs  feel  hot  and  are  tender  on  pressure ;  the  muscles  are  hard,  and 
small  areas  of  induration  can  be  felt  in  them.  The  patient  can  only  move 
the  legs  with  difficulty,  and  passive  movements  give  rise  to  severe  pain. 
The  disturbance  in  temperature  is  not  as  a  rule  great ;  occasionally  the 
joints  become  involved.  The  electrical  irritability  of  the  muscles  is  much 
diminished. 

Course  and  Prognosis. — The  disease  tends  to  rapid  recovery ;  in  the  first 
form  the  duration  is  but  a  few  days,  while  in  the  latter,  although  the  acutest 
symptoraR  may  pass  off  in  a  week,  yet  there  frequently  remains  great 
tenderneas  of  the  bones  and  muscles  which  may  persist  for  a  considerable 
period.  Again  there  is  a  tendency  for  this  form  to  recur,  Muscular 
atrophy  is  said  to  occur  after  the  disease. 

Morbid  Anatomy. — So  far  as  observation  goes  from  the  exaniination  of 
exci8ed  portion  of  muscle,  there  is  an  exudation  of  small  cells  in  the  muscle 
without  any  change  in  the  muscle  fibres  themselves. 

(2)  Neurom,yo8itis. — This  name  h£w  been  given  to  a  form  of  myositis 
which  is  generally  considered  of  rheumatic  origin.  The  disease  usually 
affects  one  lirah  which  is  tender,  and  pain  is  e8pecially  caused  by  muscular 
contraction.  The  joints  and  the  nerve-trunks  may  be  afiected,  but  are 
tender  to  a  lesser  degree  than  the  muscle.     The  disease  occurs  in  patients 
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after  the  second  half  of  life,  and  usuallj  tollow8  on  rheumatiam.  The 
»vtiiptoms  indicate  an  interstitial  inflanimation  of  the  nniscles  aflecting  the 
tissues  in  which  the  aflerent  nerves  begin.  The  arui  while  at  rest  gives 
rise  to  but  Uttle  paiu,  but  the  nudden  contractiou  of  the  muscle  caused  bj 
pjissive  luovement  gives  rise  to  great  ].iain  in  the  muscles.  If,  hovvever,  the 
ami  be  nioved  8lowIy  and  steadily  a  wide  range  of  movement  is  poaaible, 
d  it  is  only  the  occurrence  of  a  more  sudden  movement  that  cauaes 
dden  spasmodic  contraction  of  the  muscles  to  take  plac-e,  and  then  the 
pain  in  the  muscles  becomes  great.  The  fear  of  this  jmin  usually  results 
in  the  arm  being  held  in  a  fised  position.  The  muscles  are  tender  to  touch, 
and  are  8omewhat  W4isted  and  flabby.  The  diseiise  is  of  long  dnration,  and 
it  in  only  by  prolonged  and  patieut  treatment  that  improvement  8lowly 
takes  plače.  The  diseaae  here  describod  is  that  recoguised  by  (.Jovvere  under 
the  ubove  title ;  there  is,  ho\vever,  a  diseaae  described  by  Senator  which  is 
wide8pread  and  acute,  and  closely  reaembles  acute  myositi8  above  described, 

(3)  Tuberculous  Myositu. — Two  forms  of  this  disetise  are  described:  (1) 
in  which  the  diaease  spreads  from  the  neighbouring  joint  or  lx)ne  in  to  the 
muscle;  and  (2)  in  which  the  disease  commences  in  the  muacle  itaelf.  Of 
the  firet  form  nothing  need  here  be  Siiid.  With  rugard  tu  the  second  it 
occurs  most  fret|uently  in  ytiung  persoua  vvho  are  already  the  aubject  of 
tuKterculous  diaeaae. 

St/injttom^. — The  diaease  is  of  gradual  onset,  giving  rise  to  some  pain  aud 
8WRlljng  in  the  muscle.  The  mass  is  U8ually  situated  in  the  middle  uf  the 
muscle,  and  is  neither  directly  cnunecte<l  \vith  the  noighlKiuring  tissue  nor 
with  the  skin.  The  Hvvelling  is  unly  tender  on  lirm  pressiire,  uud  often  is 
quite  painless.  The  function  of  the  muscle  reutain«  good.  The  disease 
alway8  run«  a  chronic  course,  the  local  condition  giving  rise  to  but  little 
trouble  ;  an  abscess,  however,  may  form. 

Morbid  AnaUtmy. — The  tuberculous  mass  lies  in  the  muBole  surrounded 
by  a  thick  csonnective-tisaue  wall,  the  surrouuding  muscle  is  often  indunited, 
and  there  is  considerable  interstitial  change. 

(4)  StfjihilitU  M^ositis. — This  dise;xae  manifeste  itself  in  tvro  fornis : 
( 1 )  iViHuHo  8yy>hilitic  myo(iiti8 ;  and  (2)  Muscle  gumma.  These  two  varieties 
will  bf  described  aeparatolv. 

(a)  Diffusc  Stjphilitic  Mi/ositit. — The  period  at  which  this  disease  is 
liable  to  tK«ur  after  the  primary  infection  is  very  varied,  one  author  stating 
that  50  per  cent  of  tbe  cases  oocur  during  the  tirat  twelve  months  after 
y»rinjary  infection,  whili'  others  st;ite  that  it  commonly  uccurs  three  to  four 
jearA  after  the  primary  infection,  and  it  mrty  be  eleven  or  tweIvo. 

Si/mpfoms. — The  diaeaae  is  gradual  in  itš  onset,  and  attended  witli  con- 
tederalde  pain  in  the  affected  muscle,  which  is  U8ually  wnr8e  at  night ; 
movement,  \vhether  active  or  passive,  greatly  incroises  Ihe  \mn.  There  is 
gTv*atly  diminished  ]X)wer  in  the  muscle.  The  muscle  feels  hard  aud 
brawiiy  and  is  tender  on  pressure,  the  akin  is  reddeneil  and  feels  hot  to  the 
touch,  vvhilc  in  other  cases  tbe  skin  ia  quito  natural.  The  limitation  of 
movement  in  the  muacle  is  due  to  its  inflammatory  infiltration.  The 
murtcle  moflt  coinmonlv  affected  is  the  biceps,  but  almost  anv  rnusclo  of  the 
lutlrcmities  may  be  aHected,  and  the  condition  bas  ličen  doscriljed  in  the 
OMCtcr  and  sphincter  anL  The  electrical  exaiiiiuatiou  of  the  muscle 
iJ»ows  only  a  »juantitative  chango  ttith  no  n-acliou  uf  d*'generation.  The 
recoverv  is  Hlnw,  and  ofton  attended  by  ii  considerable  «trophy  in  the  muscle 
or  mi  ti-cted.     Many  caaes,  however,  rocover  coniplotely. 

J'  lU   Anatutni/. — The  uiicnjscopical  appearance«   described   ar« 

dilataUou  of  the  vesseb),  thickening  of  their  vralls,  exudution  of  sniall  cells, 
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and  at  tbe  same  tirne  proliferation  of  the  muacle  nuclei,  lying  in  part 
betvreen  the  primitive  bundles  and  in  part  within  the  bundles.  In  later 
Btages  of  the  disease  there  is  an  increase  of  the  interstitial  connective  tissue, 
and  the  individual  muacle  fibres  become  separated  from  one  another ;  la8tly, 
the  muscle  tibres  themselves  become  opaque  and  their  contente  granular, 
and  the  striation  of  the  fibre  diaappeare.  Some  fibres,  however,  undergo 
simple  atrophj,  and  then  the  striation  is  preserved  even  in  the  smallest 
fibres. 

(b)  Muscle  Gumma. — This  condition  is  stated  to  occur  at  a  later  period 
than  the  foregoing  affection,  and  maj  manifest  itself  as  long  as  tbirtj  jears 
after  the  primary  infection.  The  atfection  is  attended  by  very  little  pain, 
and  the  first  thing  that  the  patient  notices  is  a  hard  Bwelling  in  the  muscles, 
*  which  is  not  tender  on  pressure,  although  some  pain  may  be  produc^  hj 
putting  the  muscle  into  action.  The  muscle  most  commonlj  aflected  is  said 
to  be  the  sterno-mastoid,  after  that  the  quadriceps  eitensor,  the  calf  muscle, 
the  biceps  muscle  of  the  arm,  the  masseter,  and  the  pectoral.  The  affection 
is  sometimes  symmetricaL  The  central  portion  of  the  muscle  is  that  which 
is  most  commonly  affected.  The  presence  of  the  tumour  gives  rise  to  very 
little  disturbance  in  function. 

The  course  which  the  diseeise  runs  depends  largely  on  the  rapidity  of 
the  formation  of  the  gumma ;  when  this  bas  been  rapid,  and  is  treated  in  an 
anti8yphilitic  inanner,  recovery  rapidly  takes  plače;  when,  hovrever,  the 
tumour  bas  8lowly  developed  it  also  8lowly  disappears,  and  may  leave  a  hard 
indurated  mass  in  the  muscle.  The  tumour  which  is  seen  in  the  sterno- 
mastoid  muscle  of  infants  is  by  some  attributed  to  a  gumma  in  the  muscle, 
and  this  is  probably  correct  in  a  small  proportion  of  the  cases.  In  these  cases 
the  tumour  is  not  noticed  at  birth,  but  seems  to  develop  in  the  first  few 
weeks  of  life.  The  swelling  disappears  under  mercurial  treatment,  but  it  is 
alway8  diflBcult  to  say  vrhether  such  a  condition  may  not  have  been 
due  to  some  inflainmatory  swelling  taking  plaoe  around  an  injured  muscle. 

Pathological  Anatomi/. —  The  muscle  tissue  around  the  gumma  is 
generally  con8iderably  altered,  there  is  a  small  celi  infiltration  and  increase 
of  the  interstitial  tissue  betvreen  the  muscle  fibres.  The  striation  of  the 
muscle  is  generally  retained.  The  vessels  are  thicker  than  normal,  and 
dense  fibrous  bands  lie  between  the  muscle  fibres. 

(5)  Trichiniasis. — A  disease  dependent  on  the  invasion  of  muscle  by 
the  parasite  "  trichina  spiralis  "  derived  from  infected  pork. 

Si/mptoms. — Three  stages  are  described  in  this  disease :  first,  a  stage  of 
intestinal  irritation  conmiencing  soon  after  the  taking  of  the  infected  meat ; 
second,  a  stage  of  severe  muscular  pain  with  pyrcxia  ;  and,  third,  a  stage  of 
subsidence  during  which  the  trichina  becomes  ency8ted  in  the  muscle. 
Cases,  however,  vary  in  8everity  according  to  the  extent  of  the  infection. 
During  the  first  stage  there  is  vomiting,  diarrhcea,  furred  tongue,  abdominal 
pain,  and  cold  extreiuitie8.  These  8ymptoms  may  manifest  themselves 
within  a  few  hours  after  taking  the  diseased  meat.  The  severitv  of  these 
symptom8  is  no  guide  to  the  future  severity  of  the  čase,  for,  as  has  been 
pointed  out,  the  exces8ive  diarrhoea  and  vomiting  tend  to  the  removal  of  the 
trichina  before  their  young  have  had  tirne  to  penetrate  the  \valls  of  the 
intcstine.  The  acute  8ymptom8  now  pasa  off,  but  diarrhcea.  may  coutinue, 
and  about  the  eighth  day  of  the  illness  puffiness  of  the  face  and  eyelid8 
occurs ;  this  lasts  a  few  days.  About  the  ninth  or  tenth  day  after  infection 
pains  are  complained  of  in  the  muscles ;  these  gradually  increase  in  severity. 
The  temperature  is  raised  u8ually  between  102°  and  103^  F.  The  muscles 
become  swollen,  hard,  and  brawny,  are  very  tender  on  palpation,  and  active 
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or  paasive  movement  gives  rise  to  serere  paiu.  AlmcMt  &uy  mnsch  of  the 
hodj  is  liable  to  be  atiected,  but  the  iuiplication  of  the  diaphragm,  inter- 
coetals,  and  larvngeal  inusclea  impeding  respiration,  and  the  iniplication  of 
the  ma8seU:'r,  longiie,  and  pharrngeal  niuscles  atfecting  deghitition,  verv 
^Berioualv  interfere  wit!i  the  performance  of  vilal  fiinctions.  The  (tatient 
~iea  in  \)ed  wiih  the  legs  Hexed.  (Edema  of  the  trunk  and  limbs  occurs 
[tbout  the  fourth  or  tifth  week,  and  attacks  of  pn>fu8e  perapiration  also 
take  plače.  Wasting  maj  now  oocur,  and  the  patient  passes  into  a  tT}»hoid 
State  with  great  prtistration,  stupor,  and  delirium.  PuUuonarv  complica- 
tJous  are  liable  to  occur.  The  duration  of  these  severe  sjmptoms  is  about 
five  to  six  week8,  after  \vhich  convalescence  sets  in,  and  in  a  few-  vveeks  the 
patient  is  well  again.  Smue  casea  are,  however,  much  more  protracted. 
Deatb  usually  occurs  during  the  fourth  or  lifth  week,  and  in  immediately 
due  to  the  involvement  of  the  respiratorv  miiscles  and  seoondar}' 
pneumonia. 

Ditujnosis. — Trichiniaius  is  most  likelv  to  1«  niistaken  for  t}'phoid  fever, 
the  presence  of  muscular  swelling  and  tenderness,  the  cedenia  of  the  face 
and  limbs,  the  presence  of  trichina  in  tlio  stools  and  the  absence  of 
■Anlargement  of  the  spleen.  and  a  negative  Widal  reaction.  \vould,  together 
ith  a  consideration  of  the  onset,  t«  sutbcient  to  arrive  at  acorrect  diagnoaia. 
The  disease  haa  also  to  be  distinguislied  from  beri-beri  by  the  more  marked 
involvement  of  the  nervous  sjstem  in  that  disease,  viz.,  the  absent  knee- 
jerk  and  tlie  auiesthesia.  From  acute  i>olymy<jsiti3  the  diagnosis  is  by  no 
means  so  easj*.  the  8weUing  of  the  muscles  is  au  earlier  manifestation  in 
poljmjOBitis,  and  there  is  more  affeetion  of  the  skin.  The  presence  of 
trichina  in  the  motions  would  make  tlie  diagnosis  certain. 

Treatmcnt. — When  the  trichina  has  invaded  the  muscle  no  drug  haa  the 
jiower  of  destrojing  it.  The  removal  of  the  parasite  from  the  intestines 
shoiild  be  carried  out  by  purgatives,  and  the  constitutional  sjiuploms  must 
be  treated  in  the  usual  manner. 

B.  Secondary  Affection  of  the  MuscUs. — -Muscles  may  become  secondarilj 
afiTecled  from  stnictures  in  their  immetliate  neighbourliood,  either  from  a 
sttppurative  intlatimiation  in  the  skin,  in  the  subcutaneous  tissue,  in  the 
joints,  in  bones,  or  glauds,  the  infection  spreadiug  directlv  from  the  part 
involved  to  the  muscle.  On  the  other  hand,  a  suppurative  mjrositis  may 
ariae  from  infection  through  the  blood-stream ;  such  a  condition  is  liable  to 
ocoor  in  pyainia,  in  ulcerative  endocarditis,  puerperal  fever,  glandera, 
actuiomycoflis,  and  from  an  iufected  vround  or  boil.  Suppviration  also  oocurs 
aometimes  after  the  acute  sj^ecific  fevers,  but  when  tlii-s  is  tho  čase  it  can  be 
8huwn  that  the  al^scesses  so  formed  coutain  8treptoccx*ci,  staphjloci^oci,  and 
othcr  nrganisms,  and  therefore  are  true  infective  processes,  and  not  directly 
dne  to  the  origitud  fever.  The  8ympt*jms  which  attend  sueh  infective 
mjositia  are  thiise  of  the  general  diseases,  the  sjmptoms  connected  with 
muscular  condition  being  little  in  evidence. 

Patholoffif. — The  appearance  of  the  muscle  varic.s  with  the  intensitv  and 
duration  of  the  disease.  The  muscle  has  U8ually  a  dirtv  reil  colour,  aiid  on 
pnuMure  a  grjiyish-red  fluid  exudes ;  small  focci  of  suppuratiou  an*  pres«'nt  in 
the  muscle.  On  luitToscopioiil  examination  of  the  muscle  the  traiisvers«^ 
Btrirtion  i«  aUneut,  aml  tliere  are  numenjUM  small  Mund  cells  and  extra. 
rasated  blo«Hi  l>etweeu  tlie  nmscle  tibres,  and  in  suitablv  stained  siieoiniens 
»ptococci  can  be  seen.  The  m^currence  of  actual  abscesses  in  thu  muscle 
wouId  seem  to  depend  on  the  leugth  of  tirne  that  the  disu.ise  has  exi8ted, 
for  iu  Bome  caacs  in  which  tlie  general  infection  has  l>ucu  very  acute  no 
•beoCMEio  have  been   found,  whereas    in  long-stamling    casee  numerous 
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abscesses  occur.  Should  recoverj  take  plače  the  condition  of  bhe  muscle 
would  not  differ  from  that  of  a  fibrous  myositis  from  any  other  cause. 

Gonorrhceal  Myositis. — Another  form  of  mjoaitis  secondarj  to  infectdon 
must  have  separate  and  rather  special  mention,  as  it  does  not  fall  into 
the  line  with  other  forms  of  infective  mjositis.  This  disease  generally 
accompanies  gonorrhoeal  rheumatism,  and  conunonlj  aifects  muscle  in  the 
immediate  neighbourhood  of  the  affected  joint.  The  affection  is  generally 
local  and  limited  to  one  muscle,  the  gastrocnemius,  deltoid,  or  biceps  being 
most  commonlj  affected.  The  muscle  is  hard  and  8Wollen,  tender  on 
pressure,  and  feels  hot  to  the  touch.  The  limb  is  held  in  a  fiied  position, 
and  the  skin  may  also  be  affected.  The  acute  sjmptoms  are  not  of  a  long 
duration,  but  the  muscle  remains  hard  and  infiltrated  for  some  time ;  the 
process  gradually  clears  up,  leaving  the  muscle  8omewhat  atrophied. 

Fibrous  Mi/ositis. — It  may  well  be  questioned  whether  such  a  disease  as 
primary  fibrous  myo8itis  exists,  such  cases  having  usually  been  regarded  as 
either  secondary  to  some  acute  condition,  or  have  been  designated  "  rheu- 
matic."  Foreign  authors  regard  it,  however,  as  an  entity,  and,  therefore,  it 
may  be  well  to  give  a  short  account  of  the  disease. 

Symptovi8. — Fibrous  myositi8  is  a  chronic  disease  of  gradual  onset, 
aifecting  either  a  single  muscle  or  a  group  of  muscles,  or  it  may  be  general 
The  lovver  extremities  are  usually  tirst  affected,  but  the  disease  may  begin 
in  the  sterno-mastoid  muscle.  The  patient  complains  of  a  drawing  pain  in 
the  affected  part,  there  is  stiffness  of  the  limbs  and  contraction  of  the 
muscles.  They  become  very  hard,  but  are  not  e8peciaUy  painful  on  pressure. 
The  course  of  the  disease  is  very  protracted,  but  it  is  said  that  under  suit- 
able  treatment  there  is  a  tendency  to  recover. 

Morbid  Anatomi/. — There  is  an  increase  of  the  interstitial  tissue,  and 
some  of  the  muscle  fibres  are  granular  and  others  are  atrophic.  The  blood- 
vessels  are  normal. 

(c)  Mifositis  Ossijicans. — This  disease  is  characterised  by  a  progressive 
bony  formation  in  the  muscles,  with  the  result  that  the  patient  comes  to 
be  in  a  fixed  and  immovable  positiou. 

yEtiology. — The  disease  commonly  atfects  the  young,  and  generally  starts 
before  the  fifteenth  year  of  life.  Of  45  cases,  in  11  it  wa8  noticed 
during  the  first  year  of  life,  in  16  from  one  to  five  years,  in  11  from  five  to 
fifteen,  and  in  7  after  fifteeu  year8  of  age.  Males  are  rather  more  Uable  to 
be  attacked  than  females,  the  proportion  being  about  two  to  one.  The 
direct  cause  of  the  disease  is  unknown;  trauma  seems  to  be  the  most 
frequent  ascribed  cause  of  the  onset. 

Symptoins. — The  earlier  symptoms  are  U8ually  ascribed  to  inflammation 
of  the  muscle,  following  on  injury,  at  other  times  the  disease  begins  quite 
in8idiou8ly,  there  are  attacks  of  pain  which  occur  at  intervals,  and  are 
usually  ascribed  to  rheumatism.  Small  hard  masses  may  now  appear 
in  the  umscle,  which  slowly  becomes  larger,  or,  what  is  rather  more  frequent, 
remains  stationary  for  some  time,  and  then  during  an  exacerbation  of  the 
disease  rather  rapidly  grow8,  and  then  again  during  a  quiescent  period 
remains  about  the  same  size.  The  disease,  however,  steadily  advances, 
small  masses  of  bone  can  be  felt  in  the  muscle,  and  these  gradually  increase 
in  size  and  become  fused  with  one  another.  The  muscles  most  commonly 
affected  are  those  of  the  back  of  the  neck,  back,  and  thorax,  and  less 
frequently  those  of  the  arms,  legs,  and  jaw.  Owing  to  the  affection  of  the 
muscles  of  the  back,  rigidity  and  fixidity  of  the  spinal  column  is  produced, 
80  that  the  head  becomes  bent  forward,  the  back  curved,  the  position  giving 
to  the  patient  an  appearance  which  is  most  characteristic  of  the  disease. 
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The  shoulder-blades  ma.j  become  tixed  to  the  thurax,  and  as  tlio  ]«ectoral 
mujscles  are  often  afffect^d  the  aruis  become  tixed  to  the  sides.  aud  the 
patieot  can  uo  longer  ruise  the  arms  to  his  inouth  Id  order  to  feed  himself. 
The  difiease  progressee  and  the  patient  becoines  lesA  aud  le^  capable  of  any 
moveiuent.  and  the  rigiditj  is  such  that  anv  attetupted  movement  of  tlie 
arm  by  auother  person  oaly  results  in  the  movemeut  of  the  patient  "  en 
bloc."  The  linibs  become  llexed  owing  to  the  shorteniug  of  the  muscles. 
The  thorax  toaj  no\v  be  siuiplv  a  lx)ny  cage  in  vvhich  no  respiratorv  move- 
nient  in  possible,  the  vehole  of  rvspinition  l>eiiig  carriixi  on  by  the  tliaphngm, 
the  masseters  may  also  be  80  affected  that  the  jaw8  are  tightly  closed 
together,  muking  the  feeding  of  the  (latient  a  roatter  of  some  diflicultv. 
Even  at  this  late  stage  of  the  disejise  fragmenta  of  bone  of  a  fantastic  shnpe 
can  be  felt  in  the  musclc  free  from  anv  attachment  to  the  skeleten.  Certain 
muscles  are  said  never  to  be  affected ;  these  are  the  miu^eles  of  the  face,  the 

!)laty8ma,  the  eye  muscles,  the  tongue.  the  muscles  of  the  cesophagus  and 
arynx,  the  diaphragm,  hcart,  muscles  of  the  perineimi,  the  geniud  appa- 
mttis,  and  the  sphincters.  The  great  toes  are  often  abnormally  small  owing 
to  some  defect  in  development  of  the  phalanges,  and  a  similar  malformation 
haa  been  deacrilted  in  the  development  of  the  thumb.  The  couree  of  the 
diseaae  i«  verv  prolonged,  the  patient  remaining  for  long  perioda  in  a 
stationarv  condition,  and  at  intervala  sufiering  from  the  acute  exacerbation 
of  the  dišeaae  above  descritied. 

Palholotpj. — Two  view8  are  held  with  regard  to  the  pfithology  of  myn»iitis 
oasificana  The  tirat  is  that  the  condition  is  an  iiit1ammatory  one,  and  the 
seoond  ia  that  it  is  a  new  growth  Hiuiilar  to  multiple  eK^-^tot^ea.  The 
examinatioD  of  tlie  uevv  formed  bone  w(mld  seem  to  shovv  that  il  i«  trne 
bone,  havlng  the  normal  chemicAl  con-stituents  and  the  anatomical  characters 
of  trne  bone.  The  growth  originates  either  from  the  boues  themselves, 
from  the  tendons,  or  from  the  fascia  and  conncctive  tiseue  of  the  muacle. 
The  atrophy  of  the  muscle  is  8econdary  to  the  aftection  of  the  intermu-strular 
tissue. 

7.  Nkw  Growth  in  Muscle. — Priinary  new  growth  in  muscle  is  rare,  and 
aeedn  but  short  mention  here.  Sarcomata,  libro-8arcoinata,myxo-.sarconwta 
Ete  the  most  frequent  neoplaams  of  muscle.  The  gro\vth  develoi),s  fnnn 
conuective  tisaue,  and  flecondarily  causes  atrophy  aud  dej?truotiou  of  the 
muscle  tibrea.  The  follo\ving  grovvths  are  of  rarer  occurrence :  HbromaUi. 
lipomata,  angiomata.  myxomata,  and  enchondromata.  Carcinoma  of  the 
mu.^tole  oocurs  only  as  secondary  to  a  primarj  procesa  in  some  other  nititation. 
A  few  caseB  of  rhabdomyomata  have  been  desoribed.  HydatitLs  have  alfto 
been  found  in  muscle. 

8.  MvoTONiA  CoNOKNiTA — Thomskn's  Disbase. — Dfjinilvm. — A  diaease 
iterised  by  a  prolonged  contraction  of  mviscles  on  the  attempt  to 

form  any  voluntary  movement. 

j4Stiolojtf. — Heredity  plavs  the  most  important  part  as  an  a?tiologici»l 
factor.  The  disea-He  exist8  in  certain  families,  aud  passes  from  (Mirent  to 
child,  afTecting  lK)th  brothers  and  siatera  in  the  aame  family.  Otlier  mcmbera 
of  the  family  have  Huffercd  from  inciital  \veakuass.  The  age  at  which  the 
on«et  of  the  dLsejiae  »iccurs  is  doubtful,  but  it  is  prohiblv  cougrnital, 
Ithough  patienta  do  not  as  a  rule  couiplain  till  aome  time  during  the 
Mx;oud  docade  of  life.  Males  aro  rather  more  frequontly  attected  thau 
females.  In  a  few  cases  the  diaeaae  appeara  to  have  been  acquired,  in  one 
;h  caiie  folIowing  on  severe  exertion,  and  in  another  after  a  sudden 

Sjfmptoma.  —  The   moat  striking  aymptoui   ta  that  on  attemptiug  to 
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periorm  any  vohmt<ary  movemeut,  the  muscles  asBociated  with  that  niove- 
ment  aud  tbcir  antagouistics  go  into  a  state  of  prolonged  contraction. 
Gmduailv  tlie  autagonistie  musclea  give  way  and  the  movement  ia  per- 
Ibrmed ;  butli  tlie  coutractiou  aud  the  relaxatioii  of  Lhe  niiiscleB  is  very  luuch 
prolonged.  By  repeating  the  moveiueut  frt;queDtlj  the  action  becomea 
inore  aud  more  x'eadily  performed.  so  that  after  a  short  tirne  the  piitieat 
perfonas  ali  the  movements  in  a  uormal  uianuer.  The  diffieulty  which  the 
patient  experiences  ou  starting  to  walk  is  \'ery  niarked,  aiid  this  is  especiallj 
noticeable  in  euch  actions  as  drilling,  wheD  the  movement  is  expect6d  to  be 
briskly  atul  shiirply  exeL;uU;d.  When  starting  to  \valk,  tbi!  iirst  leg  put 
fijrward  becomes  atif}',  aud  reinaius  so  far  a  tew  seuouds,  the  other  leg 
becuming  stift*  \vhen  it  is  moved,  The  secoud  tirne  the  tirat  leg  ie  moved 
the  duration  of  the  BtifTnesa  is  less,  so  tliat  after  a  few  ateps  the  patient 
walk8  in  a  norinal  uiauner,  and  will  walk  iniles  \vithout  trouble.  Should 
he  howe\vr  stop,  whea  »tarting  ugain  tlie  same  diiiiculty  occura.  As  with 
vralkiug,  so  \vith  otlier  movements  of  the  upper  extreinity  or  face.  The 
openiug  and  shutting  of  the  mouth,  the  putling  out  uf  tlie  tongue,  the 
turuing  of  the  head,  the  granping  of  an  object  \vitli  the  haud,  ali  shovv  the 
same  slow  contraction  aud  relasation  of  the  miiscleK  which  is  Heen  during 
\valking.  This  haa  been  graphically  recordcd  by  a  myographic  tracing, 
\vhich  show8  the  8low  coutractiou  and  relaxation  of  the  earlier  muscular 
efforta  Meutal  excitemeut  and  alcohol  aeera  to  have  no  iufluenee  on  the 
couditiou.  Cold  and  fatigue,  however,  are  »lid  to  make  the  »ymptoms 
more  pnmounced.  There  is  uo  diHiculty  in  s\vallowing,  iu  mietvirition,  or 
defifcutiou.  Any  of  tlie  voluntarj  muscles  may  be  alfeeted,  but  thoae  least 
commoulv  so  are  the  muscles  of  the  eye  and  of  the  laryux.  The  muscular 
development  is  U8ually  good,  iudeed  it  often  seems  to  lie  in  excesa  of  the 
voluuUxry  power.     Sensation  is  natural. 

Elfdrkal  Reactions. — T|;ie  "  myotouit!  reaction  ''  of  Erb  in  preseut  iu  the 
muHL-lcs,  and  its  eharactern  are  aa  follow6 : — (1)  The  nervea  8how  no  increase 
of  irrital>iUty  to  mechauical  stimvilus.  (2)  To  tlie  faradic  currenfc  the  uervea 
are  quantitatively  normal,  but  if  the  current  be  atrong,  the  contraction 
prodticed  on  closing  the  circuit  lasts  much  louger  thau  it  does  iu  health. 

(3)  To  the  galvanic  curreul  the  nerves  are  quantitatively  nonnal,  but  bere 
aLso,  if  the  current  is  stroug,  the  coufcraction  lasts  louger  thau  in  health. 

(4)  Mechauioal  stimuli  a])])Lied  to  the  mnades,  aa  by  hitting  tbem.  iuducea 
contractioniJi  more  eaailj  thau  in  health.  Tbese  contraetions  often  last  from 
five  to  th!rty  seconda.  (5)  The  faradic  current  applied  direetlv  to  the 
ntuHcle,  if  strong,  aeta  up  contraetions  wbicb  last  from  five  to  tbirty  seconds. 
(6)  Wheu  the  giilvauic  c\urrent  is  applied  directlj  to  the  muscle,  the  K.C.C. 
and  the  A.C.C.  are  equally  eaay  to  obtain,  wbilij  in  health,  as  is  well  knowD, 
the  K.C.C.  is  more  readily  elicited  tliau  the  A.C.C.  "VVith  weak  curreuts 
the  contraction  lasts  longer  than  in  hejilth,  with  stroug  currents  it  lasts 
some  seconds,  and  relaxe8  very  3lowly  (Hale  Wbite). 

Pathvlotjico!  Anatotni/. — This  ia  based  cliieHy  ou  the  exauiination  of 
e.\cised  portions  of  muacle,  though  an  exainination  bas  been  made  on 
one  čase,  post-mortem,  and  nothing  abnormal  could  be  found  iu  the  brain, 
spinal  cord,  or  nervea.  The  m<irked  alteration  wbich  is  preseut  in  the 
muscle  fibrea  is  tlieir  increased  breadth.  The  normal  libre  measurea  about 
•04  to  '06  mm.  in  diameter,  while  in  Thorasen^s  disease  they  measure  nearly 
double  their  nonnal  width.  The  transverse  atriation  is  feeblv  marked,  aud 
the  nuclei  of  the  aarcolemma  are  increased  iu  niimber.  Včumolation  is 
preseut  in  some  of  the  fibres.  The  difiease  is  regarded  by  ali  observers  as  a 
congenital  one,  and  as  purely  muscular.     Hale  "VVhite  calls  attention  to  the 
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Cact  that  the  peculiar  contrsctions  are  esactlr  the  same  as  those  \rhich  may 
be  pimdaced  in  animals  which  have  been  ptoisoned  by  veratria.  Ringer  and 
SaiiubuTv  find  that  if  phoephate  of  soda  is  given  to  an  animal^  and  the 
aotfttic  nerve  then  gtiiuulated,  coDtractioDs  like  those  of  Thom:sen's  disease 
are  produced,  and  this  even  if  eurare  had  been  pivviousl)'  injeoted.  From 
Uiis  it  would  appear  that  Thomaen-like  conuractioos  axe  due  to  the  action  of 
phoephate  of  aoda  on  the  muacle  tibres  themselTes. 

Trtatment. — No  treatment  has  been  found  to  influence  the  course  of  the 
diaease.     It  is  probablj  well,  hovvever,  that  the  patieut  ahould  live  a  life  of 
•tire  inuscalar  ezercise. 


9.  Iluopathic  Muscular  Atbophy  and  Htpkbtbopht. 

ZtUroduction. — Under  thia  title  a  group  of  cases  is  described  which  is 
often  kDowu  under  the  headiug  "  Myopathy."  Several  tvpea  of  this  diseaae 
exist.  and  for  the  purposes  of  descriptinn  they  will  be  divided  into  four 
jfTOups:  (1)  The  infantile  tvpe;  (2)  the  juveoile  type  (Erb);  (3)  the 
pscudohypertrophic  tyf»e ;  and  (4)  the  focio-aoapulo  -  humeral  type 
(Laudou2y-DejeriDe).  But  although  for  the  purpoaes  of  deacription  such 
a  divisioa  is  convenient  and  may  with  justice  be  adopted,  it  must  be  re- 
membored  that  there  are  many  casea  whieh  do  not  eonform  to  anv  of  the 
above  tyj;>e8,  but  poasees  aome  of  the  charactere  of  each  type.  In  fact  it  is 
poesible  to  find  cases  which  form  connecting  links  betvveen  ali  the  typea 

General  ConaidrrcUions. — The  charactere  which  the  various  tvpes  of  this 
dL^uuse  poasess  in  common  are,  alow  progreaaive  loss  of  power  in  uuacles  or 
Kfoups  of  inuscleB  which  do  not  correspond  either  to  a  spinal  or  nerve 
diatribution,  the  abeence  of  ali  fibrillary  contractions  of  the  muscie  so 
fro(iuently  seen  in  cases  where  the  disease  is  of  myelopjithio  origin,  the 
tiiarked  tendeucy  of  the  disease  to  affect  faiuilies  and  to  pasa  bova.  parent  to 
chilii,  the  aletnce  of  anv  quaUtative  electrical  ehange,  the  abeence  of  ttuy 
disturbance  in  seusution,  or  in  the  condition  of  tiie  sphincters,  and  the 
abaence  of  atfection  of  the  muscles  of  the  larynx,  pharyux,  and  diaphragni. 

(1)  Ir^fantilf  Typf. — The  speeial  characters  of  this  type  are  that  the 
disease  begins  in  infancy,  the  Mreakoess  is  not  nece8sanly  noticed  at  the 
itme  of  birth,  but  geDerally  betvveen  the  third  and  sixth  month  of  Ufe.  The 
bftbe  doea  not  learn  to  sit  up,  or  if  it  does  it  is  onlv  late  iu  doing  iu).  At  a 
■omewhat  later  age,  when  put  into  a  sittiug  positiou,  it  uiiiv  be  able  to 
maintain  the  erect  position,  esi)ecially  vcith  the  aid  of  the  side  of  the  cot, 
but  if  anything  upsets  its  bakuue,  it  roUs  uver.  aud  is  not  again  able  to 
aaaume  the  sitting  positiou,  The  child  is  geDerully  perfectly  contented  to 
lie  in  ihe  position  in  vrhich  it  has  fallen  or  is  placed  As  ihe  child  gro\v8  it 
leiirns  to  t^ilk  at  the  uku;i1  age,  is  bright  and  intelligent,  but  it  luakes  no 
atU-ujpt  to  walk.  Such  a  child,  if  seen  alxiut  the  age  of  three  yeaTS,  pn-sent« 
the  following  conditions :  Tho  child  will  ait  up  in  bed,  the  back  beiug  held 
very  straight  and  the  head  erect.  The  arms  and  legs  are  very  thin,  but  no 
^localihed  atrop[iy  r)r  h}T)ertr<»pliy  of  llie  muscles  can  l»e  tuade  out.  The 
)wer  jx)rtiou  of  the  pectopiUa  luajur  is  fiiirlv  developed  iu  relation  to  the 
mdition  of  the  other  umseles.  Some  of  tlie  leg  muscles  mn}'  foel  rathcr 
>ugh  and  hard,  but  tiiere  is  no  h}7»ertrophy.  Ali  the  moveiueula  of  the 
and  alflo  of  the  anns  are  \veU  performed.  although  the  latter  are  weak ; 
)d  the  aaroe  niay  be  said  to  be  trne  with  regard  to  the  legs,  ali  movements 
jing  capable  of  perfonuauce,  though  weakly.  If  sucli  a  child  be  placed  on 
)«ck  and  aaked  Ui  sit  up,  not  infn!quently  it  will  l>e  quite  unable  to  do 
>,  or  it  will  rotate  itseir  on  its  loug  asis,  .so  that  ita  face  is  turued  to  the 


MUSCLES,  DISEASES  OF  THE 


Hoor.  The  legs  are  iJi-invn  up  under  tlie  abcloineu,  and  tlien  hy  a  process  of 
puahiug  by  the  huiids  the  trunk  is  raised  to  an  erect  pnsition.  Even  thisi 
cautiot  ahviiy8  be  doue  vvithout  the  aid  of  some  laternl  Hupport  such  as  the 
side  of  the  cot.  The  Irunk  uuw  fiuviuj^  beeu  placed  in  an  erect  position, 
the  legs  are  mani]nilated  so  as  to  bring  them  again  iu  1'rout  of  tho  truiik, 
jut  great  cure  has  to  be  exercised  so  as  not  to  disturb  the  equilibrium.  Ae 
rule  the  le^'3  ure  somevvhat  flexed  at  the  hip  and  knee  joLuta  by  the 
)ntraction  of  the  Hesora  of  theso  joints,  and  Cf»nnot  be  ful!y  extendod.  If 
the  cluld  is  placed  on  its  legs  it  \vill  Huppoit  its  weight  auil  make  some 
attempt  at  progreaaing,  but  it  can  iieither  \valk  nor  stiiiid  without  some 
support.  The  bonus  of  these  ehildren  are  alwayH  very  small  and  Ihin,  and  if 
an  attempt  be  made  to  lift  them  by  graspiug  the  npper  partof  tlie  humeruH, 
the  loose  eondition  of  their  shoulder  joints,  so  characteristie  of  myopathic 
affectiona,  is  at  once  noticeable.  The  intellectual  development  of  theae 
ehildren  is  often  very  good,  from  the  fact  that  they  have  been  unable  to  get 
about  like  other  ehihlren,  and  have  had  t^i  amiise  thentselves  or  to  be  anuised 
in  other  \vays.  The;  siiperfiuial  ret!exes  are  usuallv  preaeut,  tlie  knee-jerka 
are  generaUy  diuiiniahed  or  aljsent,  according  to  the  degree  to  \vhich  the 
atrophj  haa  progressed.  The  seiisjition  is  uatural,  and  ali  the  iunctions  are 
■well  performed.  The  electrical  reaetions  show  a  greatly  dimiuished  reactiou 
both  to  faradism  and  galvauism  without  auy  qualitative  chauge.  It  is 
intereating  also  to  note  tliat  these  ehildren  will  bear,  without  the  least 
apijearsiuee  of  pain,  a  faradic  eurrent  ho  atroug  that  it  cannot  be  borne  by 
the  normal  adult.  The  disease  is  very  slo\vly  progresMive,  and  apart  from, 
intercurretit  disesiso  does  not  teud  to  »horteu  hfe.  This  form  of  discase  ia 
markedly  faniiliul,  brothers  aud  sisters  of  a  family  Ijeiug  alike  attlicted,  but 
it  doea  not  seem  to  pasa  from  paren  t  to  e!iild.  Tliis  niay  be  accounted  for 
by  the  extremely  erippled  condition  in  \vhieh  the  ehild  ia  from  a  few  yeiir8 
after  birth  onward8.  The  disejiac  is  Tery  Hlowly  progresaive,  and  thougfi  not 
fatal  iu  itself,  the  hold  on  life  which  these  patienta  poaseaa  is  very  suiall, 
and  they  rapidty  succumb  if  attauked  by  ailmenta  which  to  a  normal  ehild 
would  be  trivial. 

(2)  Juvenile.   Type  {Erh). — This  form  of  muscular  atrophy  conimoiily| 
makes  its  appearance,  aa  its  name  implies,  during  the  second  decade  of  life. 
Many  authors  describe  it  with  that  variety  kuown  as  the  facio-scapulo- 
hiimeral  type.     But  althougb  they  are  closely  aUied,  it  haa  seemed  to  mSi 
that  this   form  does  in   its  most  tyiiic.al  form    posaess   characterB  vvhichi 
\varn»nt  a  separate  description.     These  may  be  briefly  stated  as  Ibllovrs : — j 
(i.)  the  absence  of  atlectiou  of  th«  face,  (ii.)  the  occurreuce  of  hypertrophy, 
and  (iii.)  the  age  of  incidenee,  i.e.  during  the  second  decade  of  life.     The 
diaease  is  a  famihal  one  and  affecta  both  8exea  alike. 

S^mptoms. — The  vreaknesa  commnnly  begins  in  the  arms,  the  shoulder- 
blades  may  be  notieed  to  stand  ont  and  the  arms  to  become  thin  ;  the 
muHclea  which  are  the  most  markedly  attected  are  the  biceps,  tricepa, 
pectoralis  luajor,  latissiraua  dnrsi,  trapezius,  rhomboida,  serratus  niagnus,  and 
Bupiuator  longus,  \vhile  the  deltoiila,  supra-  and  infra-spinati  often  appear 
abnormallv  large.  The  muselea  of  the  forearm  and  tlie  hand  are  uBually 
weU  developed,  and  the  contrast  l)etween  the  upper  aud  fore  arm  ia  very 
fitriking.  The  muscles  of  the  neck  and  face  are  uormally  developed.  The 
muscles  of  the  thigh  aud  pelvie  girdle  are  generally  atliected  9oniewhHt  later  i 
than  those  of  the  arm,  but  the  atroY)hy  of  the  quadricepa  exten8or,  the 
biceps  femoris,  semiteudinoaus,  semimembranoBus,  adductors,  aud  the  glutei 
is  very  considerable,  aud  the  appeamnce  of  a  patient  attected  vvith  thjs 
disen-se  is  very  striking,  for  the  thighs  and  upper  arui  are  very  thin,  while 
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tbe  leg?  l>elow  the  knee  and  foreanu  ang  well  dbrekiped.  Senaation  is 
unafiiBClcd.  The  electrioal  esdtabilitr  of  the  miuicle  is  diminished.  but 
then  is  no  reaction  of  degeneration.  The  progieaB  of  the  diacMse  is  rerj 
elovr. 

(31  TMf  P«ntdoMypertrophic  Typ(. — This  form  has  oertain  well-marked 
cbarncteristics.  In  the  tlrst  plaoe,  the  tendencj  of  the  diaoBse  is  to  afiect  males 
in  a  gruater  proportion  than  females,but  the  aSection  is  usuallj  tr&nsniittetl 
throu;:'  otber,  ahe  being  frequeQtIy  a  member  of  a  mropathic  familv. 

altbou  ^  '  raelf  affected.     Several  meuiV)ers  of  one  famil j  maj  be  affec  t<^d. 

aoid  in  auch  un  event  tlie  Kits  ustihUj  suHer  while  the  girls  eacape,  The  dis- 
eme  oommonlj  manifests  itv^lf  betveen  the  ages  of  tive  and  sis,  not  that  souie 
fligos  of  the  disease  cannot  be  detected  if  looked  for  earUer,  but  the  unusual 
treaknees  in  the  child  is  at  this  age  firat  obsened.  Althou^h  t)io  above 
is  tbe  age  ai  wliich  the  ooaet  of  the  diseaae  is  most  oommon,  cascs  oct'ur  not 
nt\\j  in  the  second  and  third  decade  of  life,  but  aiso  duriu);  the  fourth. 
Three-quarters  of  the  casee,  however,  oocur  before  the  age  of  ten  jears.  The 
oause  of  the  dise^i^  is.  unknown. 

Simptomi. — Tlie  lirst  svmptom  usuallv  notioed  is  that  the  child  fre- 
qiieatly  falla,  and  is  then  unable  to  get  up  from  the  grouud  vrithout  help. 
Or  ■'  ''»er  hand,  the  ditticulty  vrith  which  the  child  goes  upstaire  i»  that 
tdl  u  tirat  attracts  attention.     It  is  rarely  that  the  enlar^jjenient  of 

th«  ci»ir  aiu9cK*3  is  tlie  first  point  to  attmct  notice,  although  on  eKamination 
thev  are  olt^^u  found  to  l>e  enlarged.  In  a  tjpical  čase  of  the  disease  it  is 
usual  to  tind  c^rtain  muscles  liypertrophied,  hard,  and  tirni,  while  ottiers  are 
atn^phied  or  iiImhjuI.  The  muaclea  most  commonlv  hjpertrophied  are  the 
calf  muscles,  one  of  the  muaclea  of  the  quadriceps  group,  sometimos  the 
rastus  internus,  sometimes  the  rectus,  the  glutei,  the  infraspinatus,  the  del- 
loid,  and  the  triceps.  The  muflcles  which  are  most  commonly  atrophied 
an.1  the  coetal  and  sternal  portions  of  the  pectoralis  major,  the  latissimus 
doni,  the  biceps,  the  serrotus  magnus,  the  tlfXor  wu.««cle8  of  the  thigh,  and 
the  ertensors  of  the  leg.  The  atrophv  of  the  two  lower  portions  of  the 
pectoi&lis  major  and  the  hypertrophy  of  the  iufrasjiinatus  is  e8pecially 
chorBCteristic  of  the  disease.  The  muscles  of  the  face  are  mrvlv  afTecte«! ; 
tbe  masseters  are  sometimes  enlarged,  and  the  tongue  \n  ticc-iisionallv 
cnlarged.  The  podtion  assumed  by  the  {mtient  when  ntunding  and  whiu 
sitting  is  Tery  characteristic.  \Vlien  stjiiuling  the  trunk  is  held  erivt.  und 
there  is  marked  lordosis;  \vheu,  however,  the  jMitiPDt  aasumes  the  tuttiog 
|MMution  the  lordosis  is  converted  into  a  marked  kyp)i08iB.  The  gait  i«  al.no 
verv  Mtriking ;  it  is  waddUng  in  character.  the  weight  of  the  trunk  being 
s«-ung  vertically  over  the  head  of  one  femur,  \vhile  the  other  leg  is  8wung 
forvrard  vvithout  l»eing  rui8*i<l  froui  the  grouud  to  any  extent  by  the  flexnr8 
ih«  thigh.  If  any  obstacle  comes  in  the  way  so  that  the  jmtieut  has  to 
foot.  great  difticulty  is  experieuced  in  so  dning,  and  this  we»iknea8 
y  obvious  when  the  patieut  attempts  to  go  upstairs.  When  a 
ofTocted  with  this  disease  attempts  to  mount  the  sUiir,  support  is  tiret 
fnnn  the  balusters,  with  this  arm   tixing   the   trunk,  tlie  one  leg  is 

ntf  lnt«^rally  on  to  the  stair  above,  and  then  Virought  to  a  jKJsition  in 
front  of  tlic  patient ;  a  hand  is  now  placed  on  the  knce.  and  the 
w.  ^  ihe  trunk  is  piirtly  thrown  furmani,  atul  partly  pulled  forwanl  by 

ihe  ftrm  whi<  li  ii«  holiiing  on  to  the  baluster«,  and  by  thw  moiiu.*«  t  lic  leg 
lieoomeB  again  eittmded,  and  the  step  is  accomplislMxl  This  perfonnanco 
is  a|;ain  rejHjated  for  the  ncxt  step.  Often  the  patient  ejinnot  even  ai'com- 
pll  '  '  iiud  variouB  dovices  are  adopted,  such  a«  going  ujjstairs  hackvrards, 
tli  .)>  Uie  balustcrs  w)th  the  arm«  and  dragging  the  legs  after.     The 
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difficult)'  which  these  patients  exhibit  in  riaing  from  tlic  floor  is  u  most 
characteriatic  feature  ot"  the  disease.  If  the  patient  be  laid  on  hia  back  on 
the  Hoor  he  caimot  sit  up  »traight  away  by  Hexing  the  trunk  on  the  thighs, 
but  fie  rotates  iumself  by  uieaus  of  hi«  »rins  ou  to  his  face.  He  now 
Hexe8  the  legs  aud  places  himselt'  in  a  knneling  poaitioit,  the  shuuldera  beinj 
supj)orted  by  the.  arraa  and  hand«  on  the  gruutid.  The  legs  are  uow  ex- 
teoded,  and  the  feet  are  graduallj  brougbt  uearer  the  hands,  the  head  being 
placed  well  do\vu  betwee.D  the  arnis,  so  that  a  hirge  part  of  the  vreight  ot' 
the  trunk  is  aupported  hy  the  arnis,  The  position  is  uow  such  that  the 
patient  is  staudiug  with  the  trunk  bent  ibrvrard  and  supported  by  the 
hands  on  the  grouud,  aud  tlie  tinal  stage  of  the  inanctuvre  ia  to  raise  the 
body  on  the  thighs,  This  is  done  hy  the  process  knf>wn  as  "chmbing  up 
the  legs/'  the  hands  being  plaeed  Brat  on  the  leg,  then  on  the  thigh,  thus 
elevating  the  trunk  into  the  erect  position.  Certain  deformities  are  met 
with  in  these  cases.  There  is  often  some  spinal  curvatvire  due  to  the  \veak- 
nesB  of  the  musclea  of  tho  back.  The  fect,  owing  to  the  contraction  of  the 
calf  niuBtdea,  tend  to  assume  a  position  of  equinu8,  and  at  the  same  tinie 
the  foitt  becoiues  inverted.  The  electrical  excitability  ol"  the  luuscles  is 
greatly  diminished  lM>th  to  the  faradic  and  galvanie  currtnt;  tbere  is  iiever 
any  reactiun  of  degeneration.  There  is  uu  affection  uf  the  bladdt-r  or  rectum. 
The  superlicial  refleses  are,  as  a  rule,  preserved ;  the  knee-jerks  are  generally 
loflt  early,  but  this  dependa  on  the  condition  of  the  quadriceps  extensor,  and 
e8pecially  on  that  of  the  vaatua  intemus.  The  progresa  of  the  disease  is 
8low ;  when,  however,  the  ]iatienb  loses  the  povver  of  walkiug,  vveakness 
tends  to  increase  rather  Ki;pidly.  Tfap  iinal  stage  of  the  disease  is  one  of 
atrophy  and  contniction.  It  shouki,  however,  be  mentioned  that  the  dis-i 
ease  sometinies  runs  its  \vh(jle  course  \vithout  any  hypertrophy ;  the  čase 
however,  stili  have  distinctive  featurea,  Wz.  the  atrophy  of  the  lo\ver  portioal 
of  the  pectoralis  luajnr  and  the  comparatively  large  infraspinati.  Death 
is  generaUy  due  to  some  pnluutnary  aftection. 

(3)  Fano-Scapulo-Humej-al  Ti/pe  ( L<indouzi/-D^jfri7ic). ^^Thia  disease 
tends  to  afVect  both  SHxe8  alike,  and  is  transmitted  either  by  male  or  female. 
The  age  ot"  onaet  is  siibjeut  to  great  variation,  some  cases  occurring  in  earliest 
childliood,  while  others  have  come  on  in  middle  life.  The  folloving  descrip- 
tion  taken  from  a  niother  aud  sou  who  were  aflected  gives  a  fairly  good  idea 
of  the  type ; — The  first  thing  that  was  noticed  wrong  was  that  the  child 
when  nine  nionths  old  slcpt  with  his  eyes  open  at  night.  Wheu  about  two 
year3  old,  having  learnt  to  walk,  it  vvas  uoticed  that  he  coidd  not  hlow  a 
toy  trumpet  unless  the  eorners  of  the  muuth  wert!!  held,  aud  that  vvhenever 
he  wa8  taken  out  in  the  wind  the  teara  ran  dowu  his  clieeka;  for  this  latter 
affection  he  was  treated  by  the  slitting  up  of  the  caualiculi.  The  child 
learnt  to  \valk  at  the  ordinary  age,  but  waa  alway8  thin.  The  child  first 
came  under  ohservation  when  tive  yeiir8  old,  and  the  ap^K^arance  of  the  faca, 
wa8  very  striking;  it  was  expre9sionle,ss  and  almost  uiotionleHS.  the  mouth' 
was  long,  and  held  slightlv  open.  The  frontalis  eould  not  be  moved  ;  the 
eyes  could  l>e  closed  \vith  exertion,  but  the  Hlightest  pressure  of  the  liuger 
waa  able  to  prevent  this  and  to  open  theni  when  closed.  The  teeth  could 
not  be  shovvu,  and  a  smile  was  only  indicated  by  a  slight  do\vu\vard  move- 
inent  of  the  corners  of  the  mouth.  The  chceks  could  uot  be  bIo\vn  uut,  and 
the  child  could  muke  no  attempt  to  vrhistle.  The  tongue  couhl  be  well 
protruded ;  the  palate  acted  well,  the  nias.seters  acted  powerfully,  and  the 
ooular  movements  were  good.  The  appearancc  of  the  .shoulders,  as  seen  in 
the  mother  in  whom  tho  disease  was  more  advanced,  wa8  striking.  They 
were  sloping,  and  the  upper  angle  of  the  scapula  could  be  seen  from  the 
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front  projecting  niidway  between  the  tip  of  the  shoulder  and  the  line  of  the 
neck.  Tlie  patient  cou!d  not  raise  the  hand  to  the  head  except  by  8winging 
il  rouud  to  tlie  back  of  the  neck,  and  then  "climbing"  on  to  the  heud.  Thurt; 
vraa  great  vreaknesa  of  tho  surratus  magnus,  aa  manifested  by  the  marked 
^  winging  "  of  tlie  sc-apula  when  the  arms  were  put  out  in  front.     TJiere  was 

ting  of  the  whole  of  the  trapezius,  the  rhoinboids,  and  the  latLssimus 
flrai,  but  the  infra-  and  supntspinati,  and  the  deltoids  were  well  developed, 
the  l.>iceps  and  triceps  were  weak,  and  the  pectoralis  major  wa8  aLso  alfected. 
The  musoles  of  the  foiearm  and  hand  were  well  developed  and  strong. 
The  rauscles  of  the  trunk  aud  neck  ure  only  involved  late  in  the  disease. 
The  muacles  of  the  leg  most  coiumonly  aOected  are  the  glutei  and  the 
muBcles  of  the  thigh  ;  the  peronei  muacles  are  sometimes  affected.  Like  aH 
the  other  fornis  of  thia  group,  the  musclea  shovv  no  reaction  of  the  degeuera- 
tion  on  electrical  evamiuation,  but  Himply  a  relative  decrease.  There  is  no 
alteration  in  sensatioii,  and  no  atl'ecti<.»n  of  the  sphincters.  The  course  of 
the  disease  is  extremely  bIovv.  A  child  in  whoni  bicial  weakne3s  is  present 
inay  nhovv  no  marked  \veakue.ss  iii  the  liinbs  tiil  nearly  twenty  year8  old, 
and  even  then  the  progress  of  the  disease  is  so  glow  that  by  thirty-tive  he 
is  Btill  able  to  keep  at  work.  Often  the  disease  seems  to  come  to  an 
ttljsolute  stantLstilL  The  kuee-jerks  are  present  so  long  as  the  (piadriceps 
remains  goo<l. 

Patkototjiccd  Anatomi/. — The  pathological  anatomy  applies  to  ali  the 
tjpes  included  under  the  headiug  Idiopathic  musciilar  atrophy  aud  hyper- 
truphy.  It  may  be  stated  that  no  lesion  can  be  found  t> ither  in  tiie  spinal 
cord,  the  anterior  or  posterior  roots,  the  peripheral  nerves,  or  in  either  the 
fincr  motor  or  sensory  fibres  paseing  to  the  m\xscles.  Tlie  musdes  a  Ione 
8how  any  |>athological  change,  although  it  must  be  meutioned  that  Baltes 
ha»  s<howu  that  cbauges  exiat  in  the  motor  end  plates, 

The  musules  to  tlie  naked  eye  appear  either  pale  and  reaemble  a  mass  of 
£at,  or  have  a  brown,  firm,  and  hard  appearance.  On  section  of  a  miLscle  it 
IJH  Been  that  there  is  a  great  incrcuso  of  the  connective  tisane,  not  only 
botween  muscular  bundles,  but  also  l(etween  the  indiWdual  muscular  fibres. 
that  individual  fibres  become  surrounded  liy  a  ring  of  connective  tissue. 

e  of  the  fibres  are  atrophied.  others  are  hvpertrophied.  often  beiug  twice 
the  uormal  diaraeter,  but  aH  have  an  almost  circular  outline  on  section. 
In  l)etween  these  muscle  fibres  fat  becomes  deposited.  The  muscle  fibres 
are  in  some  instances  extremely  atrophied,  but  even  when  reduced  to  a  very 
Kmall  diameter  they  stili  retain  their  tranaverao  striation.  A  iew  of  the 
fibresj  miiy  sluivv  some  fatty  degeneration,  and  some  may  be  vacuolated. 
Thr  \valU  of  the  vessels  ai'e  thickened.  A  very  striking  feature  in  some  of 
the  miimdes  is  the  number  of  muHcle-spiudles  that  Ciin  be  neeu  in  cross 
enction  of  a  muscle  in  a  given  area.  In  the  normul  muacle  these  are  not,  aa 
a  mle,  very  obvious,  but  o\viiig  to  the  atrop]iy  \vhich  bas  taken  plnce  in  the 
muacle  fibres  (the  muscle-spintilea  remaining  unatfected)  the  relation  between 
the  two  has  lKi<!ome  altered. 

Patkolotfy. — The  fact  that  no  change  haa  been  found  in  the  nervous 
•jTRtem,  and  that  the  change  is  almost  limited  to  the  muscles,  is  strong  prc- 
•am[itive  evidence  for  regarding  the  disease  as  priuiarily  of  myoj>athic  aud 
not  myelopathic  origin.  The  coiiditiou  of  the  mu.scle,iiowever,  viz.  the 
hypcrtrophied  fibres,  i«  not  iu  itsolf  incomputible  with  a  nervous  origin.  for 
an  exact]y  Hiutilar  coiidition  is  found  after  a  purely  spinal  lesioii,  and  the 
•uggCKlJon  tuiide  l»y  Erb  that  it  is  pos8ibly  a  trofihoneuroais  is  otut  \vliich 
ahould  not  be  too  Hummarily  disumned  Tliat  one  haa  not  to  do  with  the 
ji]jumI  afFectiou  of  the  colls  of  the  antcrior  horus  is  clearly  showu  by  the 
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dislribution  of  the  muscular  aLrophy,  since  this  follow8  uo  segmentiil  dia- 
tribution,  but  one  which  according  to  some  authors  follows  rather  a 
developiiiental  order.  There  is,  howevor,  one  point  about  the  examiiiation 
of  the  mus«U;H  tlu.-mselves  vihicli  iiiiiy  throvv  some  light  on  tliu  ori^n  of  the 
disease.  It  has  ab*eady  been  noticed  thut  tlie  mu.scle-spindlc^  form  a  very 
striking  teatiirc;  iu  transverse  sections  of  t!io  mtiscle,  Now  it  in  knowu  that 
these  stniotures  are  connected  with  iierve  tibres  of  a  sensory  natiire  which 
pasa  up  in  the  posterior  roote,  and  it  ia  also  known  that  in  such  couditions 
as  infautile  paraly8is,  progresaive  muscular  atrophy,  these  miiscle-spindlea 
do  not  atrophy-  No\v  if  it  couUl  bc  showii  couclusively  tlmt  these  muscle- 
apindles  exist  unaltered  iu  iiuisde  whioh  fitliervviso  had  undei-gone  complete 
atrop!iy,  theu  it  would  seem  iiroba>)le  that  the  dlsease  tuust  dei>end  on  nome 
lesion  situated  at  h  pojut  whi'rt;  tlie  course  of  the  motor  and  sensory  fibres 
lay  apart,  i.e.  somewhere  afiove  the  posterior  root  j^fiinglion.  The  question 
is  not,  hovvever,  easily  ansvvered,  for  it  has  been  shovvn  by  SheiTington  that 
the  musule-spiudlea  only  veij  slovvlv  undergo  atrophv  after  its  uerve-8upply 
is  cut  oJf,  and  again  the  numl>t'r  of  cases  of  myopathy  in  \vhieh  s|^neeial 
attenticm  haa  Vtecu  direoted  to  this  point  is  very  limited. 

J}iagnons. — The  dJagnosis  in  o.  typic4il  čase  is  not  diihe;dt.  In  the 
peeudohypertrophic  tyije  the  enlargement  of  the  calves  and  iufraspinati 
and  the  atrophy  of  the  pectoralia  major;  in  the  lacio-scapulo-humeral  ty|>e 
the  aflection  of  the  face,  and  in  the  scapiilo-humeral  type  the  atrophy  of  the 
upper  arm  and  thigh,  are  features  \vhich  are  fiufficiently  striking  to  render 
the  distinctiou  of  the  ty|)e8  ea8y.  From  othcT  forms  of  iirogressivo  muscuhir 
atrophy  of  spinal  origiu  they  are  U8uany  diatiuguished  by  the  8lower  and 
more  gradual  onset,  by  the  absence  of  aH  tibrillary  tremor,  by  the  distribu- 
tiou  of  the  muscles  afTutited,  and  by  the  nbsence  of  the  reaction  of 
degeneratiou  on  electrical  examinatiou. 

Treatment. — The  patient  should  be  encouraged  to  keep  at  exerciBe  as 
long  as  possible.  When  ooce  the  patient  ceaHcs  to  walk  the  diseaae  aeema 
to  make  uiore  rapid  progresa.  It  is  iiuportant  that  the  patient  should 
perform  regular  muscular  exercises.  botfi  active  and  passive  (sec  Phy8ical 
Education  and  Thcrapentics).  Wanuth  and  iiiaBsage  iniprove  the  circuhition, 
and  prubably  do  aome  good,  and  Itjaeen  the  tendeney  to  muscuhir  contnictiou. 
No  drug  exerci8es  any  iufluence  upon  the  diseaae. 

10.  Peroneal  Type  of  Musculak  Atkophv. — Thia  form  of  muscular 
atrophy  has  certiiin  points  in  coinnion  with  the  myo])athic  form  of  muscular 
atrnpfiv  Jii.Ht  described.  But  nlthongh  it  is  here  described  under  tlie 
heading  of  a  muscular  alfectiou,  il  is  in  ali  prubability  primarily  a  spinal 
rather  than  a  muscular  di.sease.  For  tlie  prestiut,  however,  it  is  most  con- 
veniently  described  in  aaaociation  \vith  the  myopathic  rather  than  the 
myeloj>athic  aftections. 

J'2iolt«jii. — The  di.sease  ia  an  hereditary  and  famiUal  affection,  iu  some 
caaes  being  traccd  tbrough  fi\  e  generations,  and  alfecting  numerous  brothers 
and  siaters  in  the  same  fiimilv.  Malea  sulfer  rather  more  fretiuently  than 
ftnuile-H.  The  iuHuence  of  the  aeute  apeciiics  on  tlic  incidence  of  the  diaease 
\vould  seem  to  bo  marked,  and  this  is  e8pecially  so  in  the  sporadic  cases. 
Tlie  age  at  which  the  diseaae  usuaUj  manifesta  itself  ia  before  ten  jears, 
but  a  good  mtiny  caaes  alao  occur  during  the  t^econd  decadt-  of  life. 

Sifvq)toms. — The  tirat  Hyuiptom  of  the  diaease  generallv  mauifests  it.stdf 
in  the  legs,  There  ia  a  teudeucy  to  drop  the  foot  and  also  to  turn  it  in. 
This  weakne88  is  dne  to  the  wasting  of  the  exten8or  tongus  hallucis,  the 
extensor  conuimnis  digitoruni,  and  the  peronei  muscles.  The  diaease  mi<y 
atart  in  one  leg  tirst,  but  is  U8ually  ByumietncaL     The  amall  muscles  of  the 
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aing  8uece88ively  involved,  and  finallj  the  muscles  of  the  hand  and 
foot  are  also  aftected.  The  atrophj  jmsfies  gradiialtj  \ip  the  leg,  so  that  the 
distal  fx>rtion  of  the  muscie  atrophics  liefore  the  proximal,  and  thoae  uiUBcles 
more  distHlly  situated  before  tliose  more  )iroxuiaal.  When  the  diseaee  has 
invaded  the  thighs  this  giveg  to  them  "  the  b«Dttle-shaped  appearance."  As 
the  disease  advances  the  small  luuacles  of  the  hand  are  next  to  be  utTected, 
giNing  rise  to  the  tjpical  "  claw  hand,"  the  atrophy  later  extending  to  the 
tiexor8  and  eitensors  of  the  vvrist.  Even  \vhen  the  lega  below  the  knee 
are  atrophied  to  an  extreme  degree,  it  is  remarkable  how  well  the  patients 
get  about,  and  are  even  al  de  to  ride  a  bicycle  for  iiiiles.  In  odclitiou  to 
muflcular  atrophy,  tliere  is  very  marked  vasomotor  change  in  the  condition 
of  tlie  limbs,  the  feet  being  (ilway.s  blue  and  cold.  Alteration  of  sensation 
has  oho  been  descriljed,  and  pain  hiis  l)een  present  in  some  Ciises.  Muscular 
tremor  is  pr»?8ent  in  some  muscles.  The  knee-jerks  are  long  preaerved,  and 
even  when  the  atrophy  below  the  knee  has  b€«ome  extrenie,  they  are  stili 
obtainable.  The  disease  is  very  8lowly  progressive,  although  in  a  child  in 
vhom  the  first  Hymptoms  began  after  measles  it  vras  only  eighteen  uionths 
liefore  the  hands  began  to  8how  signs  of  atTophy,  and  by  that  tirne  the 
atrophy  below  the  knee  was  estreme.  The  eleetrical  excitability  of  the 
uiuscle  is  grejitlv  dimiui&hed,  so  that  often  no  reaction  can  be  obtaiued 
either  to  faradiam  or  galvanism  of  ordinary  strength.  Reaction  of  degenera- 
tion  may  be  ptresent. 

Prognosis  and  Course. — The  course  of  the  disease  is  extremely  slovr,  and 
deuth  only  results  froni  some  puliuonary  or  other  complications. 

rnfhologij. — The  patholng)'  of  this  diseaae  ia  stili  uucertaiu.  The 
changes  that  have  beeu  descriljed  are  an  increase  of  the  interstitial  tissue 
in  tlie  peripheral  nerves,  and  a  similar  condition  in  the  jiostero-median 
columns  of  the  spinal  cord.  Ali  observers  are  agreed  that,  apart  from  the 
changes  of  the  posterior  columns.  no  change  c&n  be  found  in  the  spinal  cord 
or  in  the  cells  of  the  anterior  horn.    The  distribution  of  the  disease,  affecting 

it  does  the  periphery  of  the  liiubs.  stronglv  suggests  a  uervous  lesion, 
id  the  (.KMJiirrence  of  fibrillatiuu,  the  alteration  of  sensation,  and  the  occa- 
aional  presence  of  the  reaction  of  degeneratiou  ali  point  to  the  samo 
direction.  The  occuiTence  of  the  disease  in  familiea  iudioates  that  there  ia 
a  congenital  tendency  to  premature  failure  in  the  lower  neurone,  and  thoee 
which  are  longest  seem  most  prone  to  sufier.  That  severe  affections  of  the 
dervous  8y8t<.'m  sometimes  follow  mciiales  is  weU  recognised,  and  that  it 
lould  proliice  this  {larticular  form  of  disease  iu  certain  families  and  indi- 
idimU  iu  \vhom  there  i«  already  ixi88ibly  some  congenititl  tendency  to 
it«  development,  is  ea8ily  understood. 

IL  As  Heiceditauv  Fokm  of  Progkkssivk  Moscula«  Atuopuv  in 
TOUSO  CiilLTitiBN. — The  disease  bere  descriljed  has  oniy  of  Lite  year8 
obtained  general  rocoguittou.  Tho  cause  of  the  disease  is  unknown  ,  but 
it  often  affects  mauy  niembers  of  a  faniily,  and  those  independently  of  mx. 
The  age  at  which  tho  disease  Krat  makee  its  appearance  is  about  the  tenth 
montb  of  life ;  other  cases  have  developed  Bomewhat  hiter.  There  is, 
however,  reason  to  l>elieve  that  thu  disease  sometimes  makes  its  appeaniuce 
abortlj  after  birth,  and  runs  a  ]irogre.s3ive  course  in  the  first  few  montlis  of  life. 

S^mplmn*. — An  upparontly  hualthy  and  intelligeut  child  who  Ims  niade 
oonnal  ]>rogrr!ss  till  the  tenth  nionth  of  life  k^gins  without  any  sudden 
ooaet  or  kno\vu  cjiuse  t«i  lose  i»ower  lirst  in  the  uiuscles  about  the  i>elvi8, 
and  ihen  iu  tho  muM-les  of  the  l>ack,  so  that  the  child  %vho  has  Lteen  able 
to  Rit  up  in  its  cot  is  no  longer  able  to  do  so.  The  disease  pursues  a  pro- 
gronve  course — the  sboulders,  the  thighs,  the  up{^)er  arm,  the  fonvirm,  and 
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feet.     No  8pecial  group  of  uiuscles  is  aflectfd,  the  \vasting  being  general. 
Fibrillarj  twitchiiig3  of  the  umsMjlea  may  be  ]jresent  in  some  cases.     The 
limbs  are  \vasted  and  lie  abscdutelj  flaccid.     On  electrieul  examinafcion  the 
reactiou  of  degeneration  is  ofteu  presen  t.     The  deep  reflexes,  and  sometiiuea 
the  auperficial,  are  abolished.     There  is  no  disturbance  of  seneation,  andl 
the  sphincters  act  normallj.     The  mentol  condition  remains  unimpaired] 
throughout  the  whole  cmirse  of  tlie  diaease.     liulbar  RjTiiiitonis  sonietiiije«! 
make  their  appearance,  and  froiii   ihese  the  chikl  uiay  die ;  but  Bince  the 
intercostal  musclesare  often  affe^ted  some  piilmonarj  complicatiou  generally 
causes  death.     The  disease  usunlly  runa  its  course  in  from  three  to  four  year8. 

Fntholoffical  Anatomi/. — The  brain,  c^rebellum,  cranial  nervea  and  their 
niiclei  are  nornial.  In  the  ineduUa  and  spiual  cord  atrophy  of  the  cells  of 
the  anterior  liorn  is  a  luarked  feature.  Changes  are  foiind  in  the  anterior 
roots,  and  aluo  in  the  peripherul  ner\'e8.  Chaugea  are  aLso  preseut  to  a 
alighter  degree  in  the  lateral  cobunns  of  the  cord.  The  muscles are  degener- 
ate,  some  tibres  haviug  undergone  simple  atrophy,  otherB  Wttxy  degeneration, 
and  ofchers  again  granular  degeneration.  Hypertrophiod  muscle  hlires  esist 
at  certain  poiuts.and  there  is  au  increaaod  amount  of  couuective  tissue  and  fat. 

Dioff nosiš. — Coasidering  the  thikrs  age  the  diseaae  is  most  likely  to  lie 
inistaken  for  rickets,  the  child  becomes  flabby,  loses  its  power  of  sitting  up, 
and  lies  more  or  lesa  helplesa  in  its  cot.  The  absence  of  ali  signa  of  rickets, 
the  diminished  exeitability  of  the  uui«;les  of  the  leg,  the  absence  of  the 
knee-jerks.  and  the  absence  of  tenderness,  aH  point  to  som«  nervoiis  alfection. 
From  an  early  form  of  myDp!ithy  tlie  disease  will  be  distinguished  by  its 
more  m.pid  coiirse.  the  absence  of  ali  electrieal  ehauge,  and  nlHO  l>y  the  fact 
that  Ihe  utrophy  is  general. 

Froffnušis. — The  diseaae  is  8teadily  progressive,  and  usually  runs  ita 
coui^  in  from  three  to  four  yoar8. 

Trealvient. — No  treatment  has  been  fnuud  of  any  avail.     Maasage  and 

electricity  may  be  tried,  but  much  cauuot  Imj  expected  from  them. 

LITERATURE.— 1.  Louenz.  "iJie  MiiskeKirkninlvniigon,"  Nolhnagels  J"i(iMo?osrt«  und 
Thtrajtk. — 2.  GowEn.s.  Divasrs  of  thr,  Nervaiis  Si/stem.—  \i.  Pfkiffkil.  CtiUrallblatt  filr 
atlff.  Pulh.  M.  patli.  Anai.  189(1,  Bd.  vii.  S.  81. — 4.  ZkitiLeii.  Palhuloijical  Anatomu.— ^>. 
Hale-Wuitf>.  Allbutf«  Si/stem.  o/  Mtdicine, — 8.  Hoffmas.  Dait.  ZcUtch.  J.  Ntrtrnhcil- 
kvndf,  Bd.  iii.  4'27.— 7.  Bisuce  and  Thomson.  Min.  Hotp.  Reporls,  vol.  i.  1898.—«.  TooTM, 
Brain,  vol.  s. 

nriuscles,   Traumatic   AfTections   of.— The   musclea, 

though  not  easily  injurcd,  mrty  sufler  from  coutusious  and  straina.  In 
conaetiuence  of  auch  there  is  URually  pain  and  teniporarv  inipairuient  of 
function  of  the  uiuscle,  but  in  the  al)8enee  of  other  more  serioua  injury, 
Buch  as  dislocation  or  (racture,  recovery  ia  U8ually  rapid  and  complete. 

liupturc  of  Mifscle  ia  not  a  common  occun*ence.  It  is  probably  never 
due  to  voluntary  miiscnhir  eontractiou,  but  is  eithcr  occasioued  by  extt'rnal 
violeuce  or  by  a  sudden  violent  imexpeeted  muscuiar  contraction,  with  tlie 
result.  if  the  tendon  be  not  sepanited  froui  the  mnacular  belly,  or  from  its 
attiichment  to  the  bone,  that  the  nmscular  fibresare  tbeniselves  toru  through. 
In  rare  instancea  muaclea  liav«  bei-u  ru]itured  iu  tlie  violent  touie  apasms  itf 
tetanus.  The  extent  of  muscuiar  substance  involved  in  the  laceration  is 
ver)'  variable.  In  mauy  instancea  nf  ]>artial  rupture.  vvJicre  only  a  few 
fibres  are  lacerated,  the  chnical  condition  is  indistinguishable  from  a  straiiu^ 
Complete  rupture,  \vhere  the  whoIe  muscuiar  lielly  ia  torn  across,  ia  a  moi 
seriona  condition.  Such  injurj  ia  mast  common  in  the  rectus  abdominia 
rectua  cruria,  a(!duct<ir.s  of  the  thigh.  soleu.s,  pt,t;toralia  major,  biceps,  deltoid, 
and  tricepa ;  whUst  iu  the  gastrocneuiius  partial  rupture  is  more  common. 
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raseleB  are  more  liable  to  ruptut«  when  they  are  the  seat  of  anr  patho- 

logical  procees  which  reduces  their  elasticitv,  as,  for  example,  the  degenera- 

Llive  cbansje  seen  in  the  late  stages  of  tvphoid  fever.     Although  striped 

'inuscle  bas  some  power  of  proliferation.  the  ruptured  muscle  is   united 

aliuost  6olely  hy  Hbrous  tiasue,  and  yet  the  movements  dependent  upou  the 

oontraotion  of  this  muscle  maj  be  but  little  impaired. 

SymptonuUologtf. — The  individual  who  by  eome  sudden  instlDctire 
muBcular  effort  or  otherwise  ruptures  a  muscle  experiences  a  sudden  sharp 
pain  likened  to  the  blow  of  a  whip  or  a  stone,  vvhilst  there  is  a  aense  of 
jmethiag  having  given  way.  On  examinatiou  of  the  injured  region,  the 
'coDditions  found  dej>end  mainlj  upon  whether  the  ruptured  muscle  be 
superficial  or  deep.  If  the  former,  one  maj  find  hiemorrhagic  discoloration 
of  the  skin  together  with  a  BweUing  indicating  the  elTused  blood.  Or  one 
maj  determine  the  presence  of  a  depression  between  the  two  halves  of  the 
ruptured  muscle.  On  attempting  such  a  movement  as  is  due  to  the  con- 
truction  of  the  injured  muscle,  the  movement  cannot  be  performed,  or  is 
defective,  and  the  two  portions  of  the  muscular  belly  become  prominent  on 
eithrr  side  of  the  soleus  which  was  alreadj  felt.  In  cases  of  deep-seuted 
rupture  ali  these  lood  signs  cannot  be  determine<},  and  the  diagnoais  musi 
be  base^l  chietlj  on  the  character  of  the  pain  and  loes  of  fuuctiou.  It  is 
often  difticult  to  difterentiate  between  laceration  of  a  fevv  tibree  of  the  erector 
».!  1  lumbago.     For  a  considerable  time  after  repair  is  comi»leto  there 

1-  i tTueas,  weaknees,  and  olten  pain  on  contraction  of  the  muscle. 

TreatmenL  airas  at  approiimating  the  tom  muscular  surface^  and  retain- 
ing  thcm  at  rest  in  that  position  for  a  period  varving  aocording  to  the  severi ty 
of  ihe  iujur}',  but  laating  five  or  8ix  week8  in  the  čase  of  a  complete  nipture. 
Kor  a  considerable  tirne  afterwards  the  patient  should  employ  hot  fomenta- 
tions,  roftssage,  and  moderate  esercise.  If  there  be  complete  rupture  of  some 
important  muscle,  au  tax\y  operation  to  unite  the  portions  of  torn  muscle 
will  probably  be  advisable. 

Woun(iM. — After  union  of  the  divided  muscle  by  operation  it  is  to  be  kept 
in  a  rL*laxe<l  position  till  union  is  complete,  just  as  in  the  treatment  of  rupture. 
Hemin  of  Muscle. — In  consequence  of  rupture  of  the  sheath,  part  of  the 
muscular  l>elly,  vvhen  it  contracts,  will  pass  through  the  aperture  in  the 
fiheath  and  form  a  hemia.  Continued  relaxation  of  the  muscle,  or  the 
prasBore  of  a  firm  bandage.  vrill  as  a  rule  etfect  a  cure. 


IVIyaIgla.     See  Muscijcs. 
rviyasthenia  Gravis. 
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Sifnoit>/ms. — Asthenic  buH>ar  pal8y,  Bulbiir  paraljrse  ohne  anatotnischen 
Befund.  MyfLstheni8che  pandyse,  Mvasthenia  gravis  pSBudu-paralyti<yi, 
Malattia  di  Erb,  Erb-OoldHam  Bymptom  comples,  Ho^jpo-Goldtlanisoha 
Kranktieit,  AllgeTiieino  schwero  Myjifitheuie,  Astheniu  motrico  bullKj-spinalo.' 

'  A  "1 1 1 II  M-  w!iiili  rl«»M)t  thi«  <liiK.'*w^  with  tli  •  »...i. .m.  t..ri,,«  of  liiill»»r  paNv  U  tti 

be  •<'.'  it  L>i  Ulit  t*i  ^v«'  A  iiiiiU'  •irntiHMiiiN  • .  iiAtur«^  o{  tliR  lUirtukr. 

Mvuti'  '  i«  in  nut  m  lnilliJtr  itlUintiiin.  Init  n  m"  I  '    .  •!'  tli«  vnlui)liiry  iiiutur 

•  piMrvUia  i  liliiitiugli  it  i»  truo  Ui»t  inAny  uf  it«  moHl  •Uikiii^  a>iii]>tuiiia  an*  iiiu]<iiiliUi(llv 
ltulti<r.  tt  i*  nro  U>  iuo«t  with  a  c«m  ia  wbicii  tho  niuaolc«  of  th<<  c:i Ir^uiitir«  »ihJ  Irunk 
r»|iK.  Furtiicr,  iii  •xc«pUoa*l  iiikt«iice*,  in  the  carljr  MtAges  of  tho  liiacitae  nt  Iraat,  the 
iIn  »Inur  mny  bo  ftff«atoa. 
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Definition. — A  disease  which  is  characterised  by  muscular  weakne88  and 
by  the  facility  and  rapiditj  with  \vhich  the  musclea  becoine  exlia>i8ted,  aa 
the  result  both  of  voluntarj  and  faradic  Htiujulation.  Some  or  ali  ol'  ihe 
voluntary  iiiust-les  iiiay  be  atlected.  The  umsuular  W€akne8s  varies  in 
degree  and  is  unassociated  with  atrcipliy.  The  onset  of  the  disease  is 
U8ually,  though  not  a!ways,  iusidious.  Althaugh,  as  a  mle,  tlie  diseaae 
show3  a  t«Ddency  to  pursue  a  progreusive  cours«,  remarkable  vnriatiuna  in 
the  intensity  of  the  6yniptoms  are  apt  to  occur  from  tirne  to  titue.  A  large 
proportion  of  the  recorded  caees  have  ended  fatally,  a  sudden  attack  of 
asphyxia  having  frec|uently  becn  the  cause  of  death.  No  olianges  liave 
been  diseovered,  post  mortem,  to  account  lor  the  eyiuj>tcm8.  No  specific 
Lreatiueut  is  kuawn  for  the  disease,  though  palUative  measures  are  valuable. 

lu  the  most  reoent  editions  of  EngUtih  textbooks  uo  mention  is  inade  of 
inya8thenia  gravis,  or  at  most  a  few  lines  are  aUotted  to  ita  description. 
Although  undonbtedly  a  rare  disease,  it  seema  certain  that  mya8thenia 
gravis  occurs  more  frequently  than  is  conimonly  supposed ;  its  cxtreme 
rarity  is  probabIy  more  apptirent  than  real,  and  due  to  the  fact  tkat  many 
cases  are  not  diaguosed.  Since  mya8thenia  gravis  is  often  tatal,  siuce  it  is 
often  nii.staken  for  hysteria,  aud  since  its  recognition  may  be  the  meaos  of 
avertiug  a  fatal  ternuuation,  the  disease  assumes  an  importance  out  of  ali 
proportion  to  the  frequency  of  its  *XK;urrenee. 

HistoricaL — In  1877,  Wilk8  reported  a  fatal  čase  of  bulbar  paraly8is,  in 
\vhicli,  although  a  careful  microscnpical  examiiiation  of  the  iiieduUa  vaa 
made,  no  pathological  lesion  was  Ibuud.  In  1878-79,  Erb  drevv  atteution 
to  several  cases  of  wliat  he  called  "  a  uew  eymptom-compIex,  proliablv  of 
bulbar  origin,"  and  reniarked  iipon  the  course  of  the  disease,  the  presenee  of 
ptoaia  and  of  iiveakness  of  the  neck  and  jaw  iuuf«;les  as  points  diatinguiahiug 
it  from  the  ordinary  form  of  progresaive  bulbar  pal8y.  Opjienheim,  wliu  in 
1887  deseribed  a  čase  of  cbronic  progressive  bulbar  paralysis  \vitbout  post- 
mortem  "findings,"  drew  atteution  to  the  absonce  of  muscular  atrophy  and 
of  corresjKinding  electrical  changes.  In  this  čase  the  pous,  nieduUa,  cranial 
nerve  roots,  spiual  cord,  tongue  and  hvpoglosstil  nerve,  the  right  biceps 
rauscle  and  the  nervo  branches  entering  it,  were  examined  micro8copipally, 
but  nothiug  abnoriual  \va8  met  with. 

Hoppe,  in  1892,  by  analyeiug  the  8ymptoms  which  the  caaea  of  WilkB, 
Eisenlohr.  and  Oppenheim  presented,  materially  coutributed  to  the  recogni- 
tion of  the  disease  as  a  distinct  clinical  entity,  and  he  wa8  the  lirst  uTiter 
to  Buggest  a  toxic  origin  for  the  disease.  Goldtlaui,  iu  1898,  pointed  out 
the  ease  with  which  the  luusclea  becorae  eshausted  by  vohiutary  ellbrt,  a 
fact  not  hitfierto  inaisted  on ;  he  also  shovved  that  the  lUsmse  wa8  curable 
(temporariIy  ?).  Jollj',  in  1894,  demonsLrated  the  niya8tbenic  reaction, 
wliich  \vill  be  deseribed  later.  Struni  peli,  in  1895,  reiieNved  the  literature 
and  collected  twenty  cases  which  had  lieen  reported  up  to  that  time.  Some 
eighty  cases  have  now  been  placed  on  recoril. 

Etiolo(jy. — Males  and  feruales  sulTer  almost  equally.  Although  the 
disease  may  occur  at  any  age,  it  is  most  common  liet\veeu  20  and  40, 
wouien  beiug  attacked  at  a  souievvhat  earlier  age  than  nieu.  A  neuropathic 
history,  either  iu  the  patient  himself  or  in  his  family,  wa8  present  in  about 
a  quarter  of  the  recorded  cases.  No  instance  bas  been  reported  iu  vvhich 
two  membera  of  the  same  family  have  been  atfected  with  the  diseaae.  Four 
or  five  times,  the  presence  of  some  congenifcal  abnonuality  (uuihiteral  pt^-isia, 
a  bifurcated  uvula,  an  extra  digit)  bas  been  noted,  a  point  on  \vhich 
Oppenheim  lays  considerable  stresa  Ln  reference  to  tlie  f>athology  of  the 
disease.     No  class  of  8ociety  is  exempt,  although  the  disease  appears  to  be 
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rather  uiore  frequent  amoDg  manual  vvorkers.  Five  of  the  rec^srded  cases 
occuiTed  in  teachera.  Not  iDtre<iueutly  the  sjTuptoms  liave  foUowed  upon 
au  infective  disease  (infliienza,  ty]»hoid,  scarlet  lever,  etcj.  Ameinia  wa8 
present  in  several  caaea.  In  five  or  8ix  instances  the  j)atient  was  siibject  to 
megriin,  while  more  than  once  Graves'  disease  lias  been  noted  aa  a  complica- 
tiou.  Muacular  over-exertion  is  not  uncomnionlj  mentionod  as  a  cause  of 
the  diaease.  The  uDset  of  menstruation.  a  coulineuient,  a  chill,  emotional 
excitemeDt,  an  attack  of  diarrhoea,  and  acute  intestinal  obstruction  have 
l)een  blauied  in  individual  caeee. 

Symptomatoloijy. — The  most  proiiiinent  feature  of  this  disease  is  the 
facilitv  with  which  the  muacles  become  fatigued  by  voluntarj  etfort.  The 
terni  myaMh(nic  state  seems  applicable  to  this  plienomenon.  A  vohintary 
movement  which  is  at  first  perfectlj  carried  out,  becoiues  rapidlv  feebler 
eau:h  tirne  it  is  repeated ;  tinallj,  if  persisted  in,  ali  power  of  perfonuiug  the 
movement  mav  be  lest ;  after  a  short  rest  the  laoveinent  can  be  again  per- 
formed  wiLh  almost  as  muoh  power  as  on  the  first  attempt.  A  variable 
»legree  of  jiei-aistent  paresis  is  often  present  in  the  aflected  umscles.  This 
paresia  is  U8ually  slight,  but  sometimes  amounts  to  a  coraplete  parsdvais  {c,g. 
complete  ophthalmoplegia  externa),  and  probably  represents  a  more  advanced 
stage  of  the  niyasthenic  state,  in  which  the  recuperative  power  of  the  neuro- 
niotor  appanitus  is  e8pecially  impaired. 

Although  the  disease  sometimes  develops  suddenly,  a  gradual  moiie  of 
onset  is  the  rule.  U8ually  the  initial  Hymptom8  are  referabio  to  one  or  two 
groupa  of  muBclea  As  the  disease  progresses,  it  8how8  a  tendency  to  attect 
ali  the  voluntary  muscles  to  a  greater  or  lese  extent. 

In  many  cases,  the  external  ocular  muacles  are  the  tirst  to  suffer ;  hence 
the  ptosis  and  diplopia  vvhich  so  commonly  occur  as  early  8ymptoms.  In 
Home  caaai  the  weakness  first  appears  in  the  Umbs ;  in  othera,  difticulty  in 
articulation,  in  maatication,  or  in  deglutition,  Hrst  attracts  atteutiou. 

In  pronounced  cases  of  mya8thenia  gnivis,  the  facies  is  piithognomonic 
The  face  is  mask-like  and  expre88ionles8.  The  immobility  of  the  tips  when 
ihe  j^tatient  speaks  is  very  striking.  Bilateral  ptosis  is  U8ually  present, 
Lbough  often  slight  in  degree.  Not  unfrequently  the  inovemeuts  of  the 
external  ocular  muscles  are  defective ;  occa8ionally  there  is  complete 
ophthalmoplegia  externa. 

Very  charaoteristic  alterations  in  8pewh  otcur.  As  the  patient  con- 
tinues  speaking.  his  speech  becomes  nasal,  his  articulation  indistinct.  and  he 
requiree  to  take  a  breath  after  every  two  or  three  vrords.  Finally,  speech 
uiajr  become  quite  unintelligible. 

VVeakness  of  the  jaw  muscles  renders  mastication  diffic\ilt  or  impossible. 
)ifficulty  in  8waUowing  is  a  source,  not  only  of  inconveuience,  but  of  grave 
iger  to  the  patieut,  for  in  a  considerable  numl»er  of  the  rejH.nted  cases 
kth  wa8  duo  to  au  attack  of  choking.  Because  of  the  ^mlate  \veaknegs 
\y  referred  to,  nasal  regurgitation  is  apt  to  occur  wheu  the  patieut 
drinks.  Inability  to  support  the  head,  a  omrnion  Bymptom,  is  aocouutcd 
for  by  jMirosis  of  the  neck  muscles. 

The  muHtjIesof  the  extremities  nearest  the  trunk  are  U8ually  most  alfocted. 
.The  paresis  is  not  alway8  equal  on  opposite  sides  of  the  b(>dy.  Patients 
jften  complain  of  Nveakness  in  the  arms,  e8])ecially  at  uight  \vh«!n  undress- 
ing,  or  when  brusliing  the  hair.  Wc)tkue8s  iu  the  legs  neceasitatea  fretjuent 
rcsta  whcn  walking.  If  he  tries  to  hurry.  the  patieut  8peedily  liecomes 
"m*Jilhl<.«s.  Apart  from  the  dy»pncea  which  reaults  on  exertion,  uttacks 
of  breathlesMness  and  cyanosi3  are  apt  to  occur  without  api-uireut  aiuse,  and 
mar  prove  fatal.    ^>trllu4lell  attributos  tbeae  atlacks  tu  falliug  liack  of  the 
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toDgiie.  Palpitatiou  is  not  uncoinmon ;  in  the  cases  vbicli  have  come 
under  mj  notice  iu  which  this  sjniptom  wa8  complained  of,  it  wa8  alway8 
associated  \\ith  dyspEce«  or  tlatulence. 

The  above  descriptiou  o  t"  tlie  »ymptoiuatology  ot"  mya8thenitt  gra\'i8 
refers  moro  particularly  to  tbose  cases  of  the  disease  in  which  tlie  8ymptouis 
are  pronounced.  In  alight  čase."?,  the  patient,  during  the  earlier  part  of  the 
day,  both  feels  and  l<joks  in  his  usual  lieaith,  and  the  syiiiptoms  ouly  appear 
towardiS  eveniug.  Tbis  increase  of  the  mj/asthrnic  stale  as  the  day  advauces 
foriDS  one  of  the  most  striking  features  of  the  cbuical  picture.  In  veiy 
severe  cases  the  patient  may  be  bedridden,  iinable  to  \valk  more  than  a  fevv 
steps,  and  imable  to  sit  up  tbr  more  than  a  fcw  miniites  at  u  tirne;  in  some 
caaea  the  weakue8a  is  so  great  that  he  eau  oiily  turn  in  bed  with  diliicoltj. 

Various  coaditione  inten8ify  or  aggi-avate  the  Hymptoms  ol'  the  dise^se, 
and  of  these,  erautional  excitement  is  one  of  the  most  iinportant.  Femalen 
are  u9ually  \vors«  at  the  uienstrual  ]^K3rioda,  Cold  also  iuereaaes  the 
readineas  \vith  vvhiih  the  fatigue  sj-Tnptoms  appear,  But  quite  apart  from 
any  known  or  oljviovis  cause,  great  variations  in  the  intensitj  of  the 
myasthenic  state  are  apt  to  occur. 

So  far  no  mention  has  beeu  made  of  the  way  iu  which  the  mjaathenic 
muBoles  reapoud  to  ekxtrieity.  Just  as  varying  degrees  of  motor  weakne88 
are  met  with,  so,  corresponding  variations  in  the  faradic  excitability  of  the 
nmseles  occur.  It  in,  hovvever,  the  rapidity  with  vvhicb  the  niusfuLir  t-on- 
ti*action3  diuunisb  iu  response  to  faradic  stimulation  \vliiub  is  e8]ieciaUy 
characteriatic  of  tbis  disease  ;  the  term  myaMfie}iic  reaction  has  been  given  by 
JolJy  to  tliis  conditiou.  When  a  tetanising  current  is  appbed  to  an  allected 
muscle,  at  first  an  active  contraction  is  obtained,  but  in  the  course  of  a  short 
tirne  the  muscle  ceases  to  respond.  Tf  the  electrode  is  removed  from  the 
muscle  aiul  re/ipjjHed  after  a  sliort  interval,  a  good  contraction  is  again 
obtained,  The  myuslhenic  reaction  ih  uot  constantlv  present;  at  one  time 
a  muscle  can  l)e  e.xbausted  in  balf  a  minute,  at  another  time  it  may  be 
impossible  to  exhau8t  it.  The  myasth8nic  reaction,  although  not  absolutely 
pathognomic  of  the  malady,  is  a  diagnostic  sign  of  great  value. 

The  musclea  react  normally  to  galvanism.  Lattle  or  no  difference  is 
produced  in  the  nniscular  contraction  as  the  reault  of  eonstant  and  repeated 
stimulation  liy  the  galvanic  current.  After  the  faradic  excitabibty  of  the 
umscle  lias  beeu  exhauated,  a  good  confcraction  may  stili  be  obtained 
by  galvanism. 

An  analy8is  of  the  few  reported  cascs  of  mya8thenia  gra^vis  in  which 
mu.scular  atropby  was  present,  raises  doubts  as  to  vvhetber  tnie  muscular 
atrophy  evcr  occurs  as  a  sjmiitom  of  this  disease.  In  some  of  these  cases 
the  diagnosis  is  doubtful  iiuite  ap:irt  from  the  presence  of  muscular 
atrophy.  Indood,  \vilh  the  exceptiou  of  a  čase  reported  by  Liiquer,  in  vvhich 
exteusive  muscular  atrophy  followed  upou  the  8ymptoms  of  myastbenia 
gravis,  there  does  not  appear  to  be  a  eingle  undoubted  čase  on  record  iu 
whicb  there  was  any  marked  degree  of  atropby.  It  is  quite  possible  that 
in  this  very  exceptional  čase,  the  muscular  atrophy  wa9  a  compbcation  dne 
to  Bome  additional  etiological  factor.  \vhile  it  seems  probable  that  the  slight 
degree  of  at.rnphy  met  \\ith  in  other  cascs,  may  have  been  the  result  of 
nmscular  disuse.  In  uoue  of  the  ten  cases  whieh  one  has  persouallv 
examined  wa8  atropIiy  presen  t. 

Tlie  deep  reliexes  are  usually  rather  brisk.  In  tbree  cases  the  activitv 
of  the  knee-jerk  was  seen  to  diminiah  after  repeated  tapping  of  the  patellu 
tendon.  There  is  nothing  abnoruial  as  regards  the  skin  retlexe8.  The 
plantar  reilex  is  of  the  tlexor  typc. 
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Although  a  feeling  of  fatigue  and  achiDg  in  the  musdes  is  eometimes 
complaiued  of.  objektive  dijiturbauoes  of  sensation  are  not  met  with  in 
mjaslhenia  gravis.  The  mental  stfite  is  imiujpaired.  The  special  senses 
are  unaHected.     Thore  is  no  derangement  of  the  bladder  or  rectuiu. 

Pathological  Anatomi/. —  Nineteen  casea  have  been  examined  post 
rnortem :  in  the  majority  of  these  cases  no  pathological  lesion  wa8  found 
in  the  nervous  sjstem  or  other  organs  of  the  body. 

In  severa!  CAses,  sinall  hifinorrhages  have  been  described  around  the  ^-essels  in 
e  niedulla  and  central  grey  mattor.  That  the-se  ha>niorrliages  were  not 
iponsible  for  the  8ymptoius,  but  due  rather  to  the  aspliyxia  which  was  the 
lUse  of  death,  seems  probabie  for  the  followiing  reasons  : — 

Firrtlif,  Although  hHTHOrrhages  vere  noticed  in  the  neighbourhood  of  tlie 
nerve  uuclei,  the  nuclei  tliemselves  were  not  involve«!  to  any  great  extent. 

SetoruJ/t/,  The  distribiitioii  of  the  liiEiuorrliages  was  not  in  acctirdance  vpith 
the  svinptonis  present  during  life. 

JViirdh/.  The  hiemorrhages  wer-e  of  quite  recent  origin, 

I*alh<ilos,'icAl  changes  in  tlie  meduUarj  nuclei  and  anteiinr  horn-cells  have 
lieon  <le5cribed  in  two  cases.  In  the  čase  described  by  Murri,  the  changes  wcre 
80  slight  as  scarcelv  to  warnint  the  temi  pathological,  more  espccially  since  the 
IKJst-morteiu  was  delave<l  until  sLx  days  after  death  ;  \vhile  tue  thTOinntolytic 
changes  descnl>ed  by  \Vidal  and  Marinesco  in  their  čase  may  be  readily  accounted 
for  by  the  febrile  condition  present  for  some  davs  before  death. 

Clianges  sugge^iting  a  congenital  defect  of  the  nervous  systeiu  vere  present  in 
threi'  ca^eA.  Thus  Eisenlohr  found  a  nuiuber  of  sumil  fibres  in  the  hypoglo.s.sal 
and  some  of  the  other  motor  nervc  roots,  while  in  two  other  cases  therc  was  a 
doubh'  central  canal.  The  upi>er  motor  neurons,  peripheral  nerves  and  tnuscles, 
when  e.\aniine<l,  have  shown  no  patliological  changes. 

A^//.— Since  (hisarticle  was  written  *i  fatal  čase  of  niyasthenia  gravis  ha,s  been 
[eficrihMKi  bv  l)«5jerine  and  Thonias  (Beruf  /n-uroitj^/iffur,  15th  .ran.  1901,  p.  '.i\  in 
which  tho  iollrtwing  conditions  were  met  witli  on  hi.stologic«.l  examination : — A 
diminuticin  of  the  nerve-cells  in  parts  of  tho  cerebral  cortei  (?.;/.  the  left  ascenditig 
frontal  convolution).  The  cell-bodies  which  peraisted  vere  reduced  to  roundw 
tna«!»e«  or  to  nuclei  clothed  with  a  thin  laveror  protoplasm.  The  neuroglia  in  thiis 
aren  was  niarkedly  increiised.  .Sc,ill<'reil  degenerations  were  found  among  the 
pyramidal  nerve-tibros  in  tlieir  ctiurse  througli  the  bulb.  The  musclcs  ot  the 
tongTJe  and  larynx  showofl  fatty  degcneration,  and  th^  nervcs  supplying  them 
were  8iniiliirly  aHectefi.  Tlie  nerve-tibres  of  the  tangential  aii«!  pnijection  »vstems 
appcared  nonnal.  No  ki.sions  could  be  found  in  the  interna!  capsules,  cerebral 
fMHluncles,  basal  gangliii,  bulbar  or  spinal  nuclei.  Kurthcr  obsenatious  are 
required  to  continn  the  constancy  of  these  changes. 

The  following  asj>«x'iate<l  le««ioris  have  been  met  with  in  the  otlior  organs  in 
indi\idual  instances,  viz. :— EnJarpement  of  the  spleen ;  chronic  interstitial 
nenhrjlis  ;  parenchynmtou8nephriti!j ;  miliary  tubercle  of  the  kidney  ;  pulmonarj 
tum<rctr  :  ii  caseuus  bronchial  gland  ;  a  sarcoma  of  the  anterior  mediastinuni ; 
iiyoloii|  sarcomata  of  the  ribs  a-ssociated  vitli  albumosuria,  and,  in  a  few  casos, 
)rae  eninrgement  of  the  thyroid  gland.  It  is  true,  as  Opjienheim  remarks^  in 
referring  to  these  le*iion»,  that  they  are  n>orbid  prix;e«)e8  capable  of  introducing 
a  toxic  substance  int/»  the  blood.  But  the  totAl  number  of  coses  is  »o  Bniall 
and  most  of  the  nlKive-mentioned  change.s  ko  common,  that  it  stsems  tu:arcely 
juntitiablo  to  lny  much  stres«  on  their  exist<!nce  tia  playing  a  part  in  causing 
the  diaciuKiu 

Patliologij. — In    the  ahsence   of   a   visible   leaion   to  account   for  the 

avinpt-oin.H,  tho  »eat  of  the  leaion  inust  of  neceaaitj  remain  a  matter  for 

■lil.      Since    the   disease   manifesta   itself    exclu8ively    by    motor 

;  M,  the  inorbid  process  is  in  aH  probaliility  confineti  to  the  motor 
neurons  or  to  the  muscles  themsclves.  The  8Ugge»tit»n  that  tho  lesion 
aftV-^its  priiiiarily  the  Bympathetic  HyKlem  (CoUinu)  iteema  to  have  little  to 
HupiM>rt  it.  To  regard  the  pur«ly  motor  character  of  the  Rymptomfl  as 
favouring  an  olToction  of  the  musclea  as  opposed  to  the  ner\'e8  is  clBarly 
iiiadmi^Mible,  since  certaiu  disease.s  of  the  nervous  By»tem  ure  kuov\n   in 
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which  the  sjmptomB  are  purely  motor,  and  in  whicb  tlie  lesion  is  confined 
to  the  motor  neurona. 

The  luatiner  in  whtch  the  mjiusthenk*  tnuiicles  respond  to  faradtc  ontl 
galvanic  stiinulation  suggfsts  aii  aifeetion  of  the  nerves  rathor  tlian  of  the 
niuscU-s.  It  h.-is  Immmi  shovvi^  in  at  least  one  čase  of  uiyasthenia.  gravis  that,  if  the 
luuot-ulsir  omlrMitilitv  is  exh(tusti'd  by  faraclisni,  a  good  muscular  coiitiaction  ean 
stili  be  obtaiiifd  l>y  the  dirceL  n|j|ilii!j,tioii  of  the  gahanic  LUireiit  to  tlie  niuscies 
the  iiifoiviice  Ijeing,  tliat  it  is  the  nei'\eeiidirijj>  iind  tiut  tlie  tiiuscular  fibres 
whicli  aiv  !ietUHlly  funcLioidess.  TJin  eilect  of  eitiutiuiud  exciteiuent  iii  aggravating 
the  iiiyastlieriic  stfite,  ami  the  occuri-oiife  of  suddeu  attacks  of  dyspua!a.  ghe 
suprnirt  tu  tfie  nervints  origin  of  the  disease. 

Further,  it  niust  be  reineiiibered  that  no  disease  of  muscles  is  yet  kiiowii  wliich 
is  unassooifited  with  structural  t:liaiiges  in  tlie  muscles  themselves,  while  funulioiial 
diseases  of  the  nervous  svsteiii  are  fitKjuent. 

Although  it  is  not  poshible,  absolutely,  to  exelufle  tlie  muscles,  the  bulk  of  the 
evidence  is  in  favour  of  the  nervous  systeni  Ijeing  the  seai  of  the  lenion.  It  niay 
be  tJi:it  iMith  the  upper  nnd  kuver  neurons  ai-e  attected  in  varying  deeree.  The 
tlaccid  nature  itf  thu  jiaresis,  the  diminishetJ  fanulie  excitability  whicn  is  sorae- 
times  j)resent,  tlie  ijiyastheni<'  rt^ction,  the  attacks  of  dyspiicea  and  choking,  aH 
point  to  an  atiectinn  of  the  lowei'  as  opposed  to  the  upper  neurons. 

As  to  tlie  nature  of  the  morbid  process  : — 

In  tnaiiy  respects  thi«  niya.sthenic  state  reseml)les  an  exaggeration  of  normal 
physiological  fatigue.  It  seeins  tfj  me  that  tlie  plieiioniena  of  the  (lisease  are  be^t 
t!xpfained  on  the  assuuipttnn  that  there  t*xists  an  unstjil>le  coiidition  of  the  motor 
ueuroiis,  as  a  result  of  w1hcJi  theit"  i-aimbility  of  funt-tioua!  aciivity  is  reducwi,  so 
that  they  becotue  eshaustfd  mon-  i'«ulily  than  in  health,  w]iile  their  i-ecuperative 
l)Ower  may  be  at  the  same  t  ime  ditiiiimheii. 

Possibly  this  "eondition"  of  the  motor  neurons  is  dependent  ujHin  a  congenital 
"defeet"  in  the  neurons  themselves.  A  more  jjrobjdjle  view  wouId  appear  t^>  be 
that  a  toxine,  pvodiiced  in  the  lx>dy  eonsequent  iipoii  some  defect  of  uietalxjlisin, 
inriuces  this  comlition  in  the  motor  neurons.  It  is  quite  jjossible  that,  in  the 
future,  accurat«  observations  on  metabolisin  raay  throw  some  liglit  ou  the 
pathology  of  niyasthenia  gravis. 

Tinposšible  as  it  is,  with  the  facts  whidi  we  jjoasess,  to  ilogmatise  upon  the 
natur«:  of  tliis  hyi)othetioal  poison,  the  view  ihat  it  is  of  t;ndogenous  oris>in,  and 
that  it  acts  by  operating  continijoiisl}'  upon  the  neuromotor  apparatus,  pr<xlueing  a 
relapse  only  vi'hcn  the  vitaUty  of  these  parts  is  sutHcipntly  low  for  it  to  get  tne 
upper  hand,  appears  in  the  present  state  of  our  kno\vledge  to  be  the  most 
reasonable. 

As  has  l>een  Hlready  mentitmed.  in  aljout  a  four<>h  of  the  i-ecorded  cases  the 
tirst  symptoms  liavo  aiipeart«!  after  an  infective  illncss.  \V)nni  one  considers  the 
frequency  of  the  JnfcctiNe  dis^ases,  the  raritj'  of  myastiienia  gravis,  and  the  coui- 
parativflv  sinall  pi*oportioii  of  cases  of  this  tUseasf*,  ia  wiiiLh  tlie  .svinptonis  have 
tollowed  ujjon  an  infective  iilnesii,  it  seenis  probable  that  thu  preceding  iiialady 
acts  in  these  cases  by  lowerinig  the  vitidity  of  the  organisiti  rather  than  by  pro- 
duuing  a  toxine  which  is  tlie  actuul  cause  of  the  disease. 

Diagiiosis. — When  the  sjinptoms  are  well  marked,  the  diagnosis  is 
easv,  but  the  recogBition  of  slight  cases  may  l>e  a  inatter  of  cougiderable 
ditlicultj. 

The  following  are  the  chief  pointa  upon  which  the  diagnosis  is  to  be 
baaed  : — 

Firstiy,  The  pr&'ience  of  Tntiscular  weakne88,  \vhich  is  often  sliglit  in 
degree,  and  is  unassociated  \vith  atrophy  or  Hpastic;ity  ;  the  lauauular  wt'akne8a 
varies  in  inteiiKiLy  froui  tirne  to  tiine,  aud  fceuds  to  affeet  in  varviug  degree 
ali  the  voIuutary  liiiiscles — t!ie  muscles  of  the  extremities  and  truuk  as 
weU  as  those  innervated  by  the  crauial  nerves. 

Second/i/,  The  facility  with  which  muscles  become  exhaiisted  both  by 
voluntary  effort  (myasthenic  state)  and  l)y  famdism  (tiiyasthenic  reaction). 

Thirdlif,  The  absence  of  sensory  syuiptoms  ajmrt  frum  the  fatigiie  of 
exhauHtiun,  of  sphineter  trouble,  of  disturbance  of  t!ie  speciul  scnses,  and  of 
a  neurotic  temperament. 
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Eai-ly  cases  of  lUTasthenia  graiis,  in  whicli   the  sjmptoms  are  only 

filight,  are  usuallv  taken  for  hysteria,  a  uiistake  \vhich  is  liii>^t;ly  accounted 

for  by  the  varjing  intenaitv  of  the  svmptoms — a   teature  coiumuii  to  the 

kwo  disea^^a.     Points  of  especial  importanc«  in  the  dittereotial  diagnosis 

3tween  mvasthenia  gmvis  and  hjateria,  are  t!ie  a>>6ence  of  an  hvst^rical 

'temperament  and  of  seusorj  sjmptoms  in  the  former  diseaae ;  vvhile  ophthal- 

moplegia  externa,  faciol  pareeis,  weaknes8  of  the  neck  musules,  und  the 

ijrasthenic  reaction  are  ajraptoms  whieh,  when  present,  help  to  confirm  the 

liagnoais,  since  they  are  rareh'  if  ever  present  in  hysteria. 

Alore  advanced  cases  of  niya8theuia  gravLs  are  to  lie  diatinguished  from 

the  different  forms  of  bulbar  palsy  for  \vhich  they  are  commonly  mistaken. 

The  more  important  features  which  distinguish  myasthenia  gravis  from 

fClironic  proffTfssivi'  hulhar  purnlij^ls  are,  the  age  of  the  patient  (chronic  pro- 

ive  bulbar  paralysis  almost  iilway8  oocura  in  people  over  forty  yeHrs  of 

ge).  tlie  absence  of  muscular  airophy  and  fibrillar}-  tremors,  the  fre<iuent 

iinvolvement  of  the  eye  musoles,  and  the  lutormittent  character  of   the 

Bvmptoma  in  the  former  diaeose. 

Krom  those  rare  diseases  chronic  superior  bulbar  palsi/  and  polioenc-ephalo- 
mifeiitis  the  differential  points  already  alluded  to,  viz.  the  abaence  of  atrt>phy, 
the  intermittent  character  of  the  8ymptoais,  etc.  are  usiially  sutficient  to  allow 
of  a  diagnosis  l)eing  made.  Kalischer.  Ko8che\vnikoir,  and  others,  ho\vever, 
luve  descrilted  cises  in  whicli  the  ditfereatial  tiiagno.sis  lietween  myasthenia 
■gravis  and  })olioencephalomyeUtis  waa  verv  dillicult.  Since  muscular 
atrophy  was  present  in  these  cases,  Oppeuheim  believes  either  that  they 
\vere  not  cases  of  mya3thenia  gravis,  or  that  the  muscular  atrophv  \va8  a 
comphcation  and  not  a  direct  result  of  the  disease.  No  post-mortem  has 
as  yet  been  made  on  un  undoubted  čase  of  inya8thenia  gra\i8  in  which 
muscular  atrciphy  vjos  present,  and  iu  the  meantime  one  is  <lisi>o8ed  to 
jpt  the  view  vrhich  Oppenheim  takes. 

In  apoplectic  ar  acute  bidbar  paisi/,  the  result  of  a  vascular  lasion,  the 
onset  is  more  sudden,  and  the  tendency  is  for  gradual  improvement  to  occur. 
The  lesion  usu»lly  involves  some  of  the  seusorj'  nerves,  pnKlucing  8en8ory 
Hjtiiptouis,  vvliile  paraly8is  of  the  limlis  if  present  is  most  frequently  uni- 
"  it«ral  an<l  of  the  sjmstic  type,  i.<r.  associated  with  increased  deep  rertexes 
n  the  affected  sitle,  the  Babinskitve  ])henomenon,  etc.  Ultimately  atrophy 
follovvs  jn  the  nuiscle^s  supplieil  from  the  aftt^cted  nuclel 

In  a  Riiriilar  manner  other  hulhar  lesions.  such  as  tuniour,  aofteniug, 
abacess,  etc.  are  usuallv  attended  witli  symptotu8  indicating  the  implicatiou 
of  »on8ory  structvires ;  the  symptoms  are  rarelv  8yuimelrical,  and  it"  ])aresia 
of  the  linilts  is  present  it  is  of  the  spistic  tyj>e. 

The  aljseucc  of  nmscuLxr  atrnphy  suggests  poesible  dinienlty  in  dilTeren- 
tiatiug  my!V»thenia  gravis  from  psetido  bulbar  paralt/sis,  and  the  ab^ncc  of 
uuclear  loaion  post  morteni  supports  thia  siippoaition.  As  a  uiuttcr  of 
3t,  the  dijignosis  between  tlie  t>vo  diseases  is  not  a  ditHcult  one.  The 
unaet  in  pseudo-bulliar  paraly8i8  is  U8ually  sudden,  and  t)ie  tenduncy  i«  for 
gradunl  imi»rovcuient  to  take  plače,  while  if  tliere  W.  jHinily8is  of  the  limbs. 
it  is  gen«;nilly  hemiplegic  in  distribution  and  of  the  apa.stic  ty]>c. 

Metition  has  \vi'A'.n  iiiiide  of  the  resjuublanco  in  |»hysiognomy  lH.'tween  the 

\yojxilhus  ami  mya^^th^Jnm  gravis.  but  thia  rosciublanco  in  only  supt-rlicial. 

'he  involvemfint  y^'  the  ocul.ir  iiiusclcs,  the  absence  of  aimilar  cases  in  the 

^family,  the  prcscncc  of  the  myaathenic  Blat«  umi  myusthenic  reaction,  and 

the  teni^ioran.    imiirovcments    in    myjtstheuiu  gravis  pliK'e  tho  diagnoeis 

beyond  doubt. 

ProgjumU. — Of  8ixty  coaea  collected  and  analyaed  by  Harr)'  Cauipb«ll 


206 


MTASTHENIA  GRAVIS 


and  my8elf,  twenty-three  ended  fatally.  The  average  duration  of  life  in 
tke  fatal  cmes  vfos  about  a  year  and  a  half  after  the  development  of  the 
first  symptoui8. 

It  i.s  iiiudinissible  to  lay  ton  miich  stress,  however,  on  deductions  drawn 
Irota  the  recorded  cases ;  with<jut  doul^t  these  figures  give  an  exag}Terated 
iuipression  as  to  Lhe  t'!itality  of  ihe  diseuse,  us  wili  Ite  seen  from  the  i'olluwing 
cuusideratiuas.  lu  the  tirst  plaoe,  the  number  of  cases  is  not  great; 
8econdly,  the  nature  of  several  of  the  cases  W!is  not  recogniaed  until  the  poat- 
morteui,  when  the  absence  of  a  discoverablc  leaion  to  account  for  tlie  symp- 
tonis  drow  the  observera'  attentiou  to  the  uuusual  iiatiire  of  tlie  condition  ; 
and,  tliirdly,  it  is  certain  that  Jiiany  non-fatal  cases  liave  pa^sed  unnoticed, 
the  majority  having  heeu  in  iiU  prubability  iliaguosed  an  hy;iteria. 

Although  a  year  aud  a  half  bas  beeu  the  average  duration  of  life  in  the 
fatal  uasea,  in  some  instances  the  8yrnptom8  have  beeu  present  for  a  very 
much  longer  i>eriod.  Dreschleld's  palieut,  for  instance,  suffered  from  the 
disease  for  Hfteen  years, 

Death  lia,s  beeu  knowii  tti  uceur  in  fourteen  day.s  in  nne  čase,  while  in 
several  the  total  duration  uf  lile  after  the  disease  first  appeared  waa  uud^r  8ix 
moutliu.  Snuiutinuisremarkabi«  improvement  takt?«  plače,  and  the  syitiptouiB 
may  entirely  ur  aluiost  enlirely  disapjjear  for  niouths  or  eveu  vtars. 

It  is  probable  that  complete  antl  permanent  recovery  sonietirnes  takes 
plače,  but  since  the  uiajOTity  of  reported  cjises  have  only  been  recently 
obaerved,  tiiiie  uiust  elapse  ])efore  it  is  possihle  to  speak  dogniatically  upon 
this  poiut.  In  fatal  caaes,  the  end  is  U8ually  sudden  and  uften  qinte  uuex- 
pected — a  fact  \vbich  uliuuld  be  borne  in  uiiud  \vheu  giving  a  ]trognosi8. 
It  is  particulHrly  in  those  cases  in  which  attacks  of  dyspuotia  occur  that  a 
fatal  result  ia  most  to  be  feared. 

Treatment. — Although  no  specilic  treatment  is  known,  lauch  can  be 
done  by  jialliative  nieasurea  Since  the  geverity  of  the  sfniptoms  is  greatly 
intlueuced  l»y  tlie  ]isychi<'.  stato  of  the  patient,  it  follovvs  tliat  ineutal  excite- 
111  ent  of  overy  ki  ud  is  to  be  avoided.  The  benehcial  uffect  to  the  patient 
of  a  favoiirable  prognosis  caonot  be  too  strouglj  cnipliasised.  Although 
lds  friends  should  lie  iuformed,  the  patient  niust  not  know  of  the  gTavity 
of  his  conditiou.  The  patient  niust  forego  musoular  fatlgue  in  any  form ; 
more  particularly  is  thls  iiuportant  as  regards  the  fuirts  chietly  attected  by 
the  myasthenic  etate.  If  tliere  is  much  weakness,  absolute  rest  in  bed 
.shnuld  be  iiisisted  on.  It  is  imporkxuL  that  tlie  patient  be  WHrndy  clad, 
since  oold  increases  the  aeverily  of  the  8yinptom8,  If  tliere  is  unich  weak- 
neas  iu  the  iiiusclfs  of  mastication  and  deglutitiou,  tlie  grcater  jmrt  of  the 
daily  notirishment  should  be  taken  early  in  the  day,  aa  the  umisthenic 
stato  becotues  more  pronouuced  tonards  evening.  Solid  foud  should  be 
thorouglily  mioced,  in  order  to  s^jare  the  muscies  of  mastication,  and  to 
obviate  the  risk  of  i-bokiug.  If  the  patient  is  unable  to  8\vallow'  the 
reqt]isite  aiuuinit  of  iionrishiuent,  lie  should  be  fed  per  rectuin  i'ather  than 
by  the  cesophageal  tul>i^  for  iu  one  rei;iirded  čase  the  pas&ige  of  the  stomach 
tube  brougiit  on  a  fatal  attaek  of  aH])hyxia. 

As  regarda  electricid  treatuieut.  Faradisni  should  not  be  used,  as  it 
actually  does  harm  by  fatiguing  the  mustdes.  Galvauism  lias  been  exten- 
8ively  einploved,  but  it  cannot  bo  said  tliat  any  certnin  benelicial  resulta 
liave  followcd  its  use,  althoiigli  Goldllaui  atthbutes  the  improveuieut  in  his 
cuses  largely  to  this  iiinde  uf  treatment.  It  i^  very  doubtful  \vhether  inaa- 
sage  hjia  any  beneficial  eifeel. 

Hitherto  drugs  have  beeu  fnund  of  little  value  in  the  treatment  of  this 
disease.     StrychuLae  has  been  used  iu  a  uuraberof  cases  both  by  tlie  mouth 
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and  hypodermicalIy,  but  no  definite  iinprovement  has  l'ollowed  its  use. 
Negutive  reaults  have  followed  the  use  of  glucoae,  pottissiura  iodide,  mercurj, 
veratriu,  phjBostigmin,  and  suprarenal  extract.  Thyroid  extract,  t!mploye<1 
by  Buzzard  in  one  čase,  vras  foUowed  by  great  iuiprovement  from  the  Llay 
tlie  drug  wii8  lirst  given,  but  later  a  relapae  occurred,  and  althougb  thia 
patient  stated  that  he  improved  whenever  he  wa8  taking  the  thyroid,  it  is 
o|>en  to  que8tion  to  what  extent  the  etiect  was  a  pBychical  one.  In  another 
in  whic'h  thyroid  wa8  given,  there  \\as  no  iraprovement. 

Arsenic  and  iron  appear  to  do  good,  probably  by  their  general  tonic  action. 

It  seems  possible  from  theoretical  considomtions  that  inhulations  of 
oxygen  and  infusion  of  saline  tUiid  may  be  ol'  use  in  the  attacks  of  dyspna'a 
and  cyano8i8  which  are  accompitnied  by  general  iucrease  of  the  myastheuiu 
9tate.  Stninipell  statea  that  the  attacks  of  dy8pntea  niay  be  relieved  by 
pulling  fonvard  the  tongue. 

LITERATURE. — 1.  BricZAliii.  "  Clinical  Lecturo  ou  Cascs  of  M/astLeuia  Oravis  Pneiiilo- 
ptraljticB,"  J9m/i'M  Medtcnl  Journal,  3rd  March  1900. —  2.  HakuV  C.vMPBKLL  and  EnVM.S 
btiAMWEi.i..  '•  Myiisthenia  Gravis," /?/ain,  Siinimt^r,  1900. — 'i.  LAijrEH.  "  Ucber  die  «11- 
geiiieine  »chvvcre  Mya*thcnio,"  Volkini»nu"s  .VaHi/n/i/itj/ Wi».  Voii.,  N.  205,  1898. — 1.  Oitkn- 
HEIM.  Dit  M ijailhcuiseiu  Paralyae.  Bcrliu,  1600. — A  uomplete  liibliograpb^  is  conUilied  in 
{Ui|i«r8  2  auid  4. 
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MvCKTOMA,  a  funguh  lout  (Carter),  is  comnion  enougb  in  parts  of  Imlia, 
and  piirLicularly  in  iladura,  in  the  Madraa  Pre8idency ;  in  other  distriuts 
occasiuual  ca8»is  also  occur.  A  few  instances,  five  in  nuniber,  have  also 
been  met  \vith  in  America,  two  of  tlie  patients  coming  from  Texa3:  it 
seemg  probable  that  cases  have  lutbertu  been  overlooked,  and  mistakeu  for 
tubercular  caries  or  elephantiasia.  Only  one  čase  has  <:K3curred  in  Euroj« 
(Baasini).  As  the  poorer  classes  in  India  are  nearlv  alway8  barefooted.  the 
umgus  jiroliably  fiuds  its  way  into  the  port  by  some  vvound  or  fiasure, 
e8i)ecially  aa  I  boru«  are  exc€88ively  common  in  the  fields,  aud  even  tliu  thick 
akin  of  the  Bole  i»  frequently  penetratod.  In  by  f;ir  the  larger  number  the 
foot  is  atVocted,  but  the  disease  also  occurs  in  the  tingers  and  palm  of  the 
liaud,  occa8ionally  spreading  upward8  to  the  forearm.  AH  the  patients  1 
have  seen  have  been  natives  of  the  couutry,  and  so  far  as  I  um  a\viir»\  the 
»lisease  bas  not  been  met  with  in  au  EurojKsau;  the  latter  wear  Ikm*!*,  and 
are  not  likt'ly  to  bo  in  the  lielda  exuept  for  ahootiug  or  soldierini.'  j>urpo8es. 
The  big  too  Ih  veiy  fiequeiitly  the  earliej^t  seat  of  tlie  disease,  atid,  uufur- 
tunatery,  the  šole  may  also  be  primarily  attacked ;  very  rarely  does  the 
disease  oxtend  above  the  leg,  but  I  have  met  with  it  in  the  knee  and  thigh 
as  high  ua  the  apex  of  Scjirpa's  triangle.  There  is,  of  course,  no  reason  why 
iy  j)art  of  the  lMjdy  should  not  I»e  atfeeted  provided  the  fungus  be  intro- 
luced.  The  re»<«irLlie8  ol'  1>Y&.  Kauthaek,  Boyce,  and  .Surveyor  ahow  that 
the  fiingus  is  alliinl  lo  that  of  actinom)'cuHi8. 

There  are  three  varieties  met  with,  named  from  the  apiiearance  of  the 
peuuliar  InKlies  found  either  in  the  discharge  or  in  the  tissues. 

1.  Mačk  Varirttj. — The  lx)dic8  aro  black  like  grains  of  coarse  gnnpowder. 

2.  Ytlltyu}  VarifJy. — The  bodies  reeemble  seeds,  graius  of  smokelese 
povrder,  or  fish  r<^ie, 

3.  lUd  caruty,  in  which  the  colour  of  the  particies  is  orauge  or  t&A 
like  grains  of  Cayenne  pepper.  Thia  variety  is  less  frequently  met  with 
tluui  oither  of  thu  others.  vvhile  the  black  vahety  is  most  common  of  alL 

Sym.ptomA.  —  Tho  atteution   of    the   patient   is   untiallj   attructed   by 
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8\velling  of  the  part,  vvliiuli,  if  it  be  the  big  toe,  appears  thickened,  and  has 
probably  ou  the  uinier  aurface  one  or  more  snmll  svvellings  which  biirst,  aud 
froui  \vbich  a  purulent  discharge  isaues,  and  on  careful  exaininatioa  some 
of  the  cbamoteristic  bodies  can  geoerallj  be  detected  in  it.  Ah  tlie  disease 
advanees  the  \vhole  fi»ot  becouies  graduallj  enlarged  and  uiisshapen,  the 
doraal  aud  plantar  surfaoes  becouie  more  and  more  convex,  the  toes  are 
graduallj  shortened  and  Vnu"ied  in  the  deformed  tbot  (sec  Figure) ;  numeroua 
Hstulous  openinga  now  form,  but  sometimes  there  are  a  few  0017  ;  also  roanded 
elevations  aboiit  the  size  of  a  8ixpenny  piece  are  met  with  ;  these  are  iisuallj 
darker  tlian  the  surroundiug  surlaue,  ur  may  be  yellow  in  colour.  If  very 
numeroua  tliey  give  ahuosL  the  appCiUance  of  a  tubercular  eruption.  liaving 
the  shiijKi  aud  souietimes  the  size  of  a  liiupet ;  iu  the  centru  af  these  tbe 
tistulouH  openiug  is  fre<jueutly  found,  but  many  are  uubrokeu.  If  the 
8\velliug8  be  opened  the  black  or  yellow  bodies  may  he  found  in  them. 
There  is,  as  a  rulc,  little  or  no  pain  present,  but  the  patieut  ciun]dain8  of 
the  increasing  weiglrt  and  the  \veakneas  of  the  foot  when  pkccil  on  the 
ground ;  at  a  later  stage,  however.  \vhim  the  bones  are  involved,  a  good  denl 
of  pain  nuiy  be  cotuplained  of,  aud  if  the  šole  is  murkedlj  convcN,  as  it  s<jon 
becomea  when  csirly  attected,  the  dillieulty  of  walkiug  is  very  mucli  in- 
creased.  On  palpation  the  tiasues  leel  firm,  brawny,  and  inelaatie ;  in  parts. 
hoNvever,  there  may  be  areas  rather  softer  than  the  rest,  aud  occasionallj 
fluctuatiug.  Tlie  fi.stuloua  opeuiugs  are  sniall,  aud  aurrounded  by  dis- 
coloureJ  areas  frequeutly  blaek  or  yLdl(iw  in  coiuur,  and  occasiona!ly  sniall 
granulutions  protrudu.  If  the  probe  be  introduced  it  can  be  nuide  to  pass 
through  the  iliseased  tiseues  until  the  bone  ia  reachod;  tlirough  this  it  can 
be  pushed  with  the  greatest  čare,  aud  a  Reusfjtion  of  grating  ia  imparted. 
11"  the  bones  have  beeome  much  softened  the  arch  of  the  fix)t  is  destroyed, 
nnd  verv  little  weight  can  be  placed  upon  it.  Some  tirne  usuallv  elapses 
before  this  stage  is  reached.  There  is  seldom  auy  fever,  nor  does  the 
general  health  sufier  except  in  cjises  of  great  8everity.  When,  however, 
abscesses  form  in  the  soit  parts,  as  in  the  muscles  of  the  calf,  the  patient 
beconie.s  feveriah,  enutciated,  aud  ha«  the  usual  api<oarunces  of  septiciemia. 
The  glands  become  secondarilj  aftected  and  more  or  lesa  enlarged  ;  they  are 
fouuil  ou  niicroHcnpie  examination  to  be  iniiltrated  by  the  fungus,  the 
feuioral  glands,  and  occa8ionally  those  around  the  exterual  iliuc  artery  have 
heen  found  diseased. 

WIien  the  diaease  commences  in  the  šole  of  the  foot  a  small  indurated 
area  is  first  noticeuble,  vvhich  graduttlly  exlend9,  %vhile  openinga  sulisequently 
apf>ear  upon  the  surface.  In  the  <eHrly  stage  it  is  lre(iueutly  extremely 
dirticult  to  diagnose  between  intlamniatory  changes  Likely  to  be  proiluced  by 
the  introductitm  of  a  foreigu  body  iuto  the  šole,  for  vvhich,  in  fact,  it  is 
usuaUy  niistaken  by  the  patient.  The  plantar  surface  becomes  gradually 
bulgiug,  aud  so  unfortunatelj  interferes  at  an  earlv  iXTiod  \vith  locomotiou, 
preveuting  the  patient  from  carrying  on  his  work,  heuce  hc  is  likelj  to 
seek  advice  before  the  disease  has  raarkedlv  advanced.  Under  these 
oircumstancea.  except  from  below,  the  appeamnce  of  the  foot,  as  a  whole,  is 
not  appreciablj  aflei-ted  for  a  consideral>le  time,  ond  the  dnrsal  surface  may, 
in  fact,  appear  perfectly  nornial  and  the  tues  unaltered.  Owing  to  disease 
of  the  extremity  the  calf  niusclea  uaste,  and  thus  the  sizc  of  the  foot  becomes 
stili  more  marked.  Little  or  no  movemeut  of  the  digits  can  be  made  by  the 
patient  wheu  the  disea.se  i.-^  advanced. 

Siniilar  changes  take  plače  in  the  hand.  the  bulging  of  the  palm  is  most 
conspicuous,  aml  the  openings  on  botfi  surfaces  are  U3ually  numerous,  tlie 
roots  of  the  Hngers  are  much  enlarged,  w!iile  the  tiugers  themselves  appear 
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fthortencMi.     As  no  weight  is  placed  on  this  part,  as  in  the  čase  of  the  foot, 
pain  is  only  alight  or  practically  absent. 

Pa(ho/offi/.—ThB  lihanges  in  the  tissues  are  bo  marked  and  peculiar  that 
it  is  not  aur|iri8ing  that  several  different  vie\v8  were  pnt  forward  to  explain 
their  cansation,  that  is  before  the  fungus  waa  discovered.  These  changeH 
are  undoubtedly  due  to  chronic  inHatuinatiou  and  degenerative  changes 
set  up  by  the  presence  of  the  fungus. 

The  skin  is  thickened  and  tough  ou  section,  the  underlying  tLssuc^s  are  replaced 
by  granuhition  tissue,  tibrous,  and  fatty  structures,  the  muscular  Hbt^s  having  mon? 
or  less  entirely  tUsappnared,  and  even  tlie  nlantar  and  palmar  fasciai  and  tendons 
gTaduaI]y  mctamorphosed  and  destroyed  ;  but  portions  of  the  muscular  strata  can 
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gmenil/  be  detecu*d.  Th««  tliickness  of  the  parts  iit  uiuch.  and  in  some  oasec  enor- 
moualy  inuiv^uied,  lu  tlii«  substanc«^  of  those  tisMUes  are  nuiuoi-uUK  nudules,  varying 
in  Mf  fi-«.iiii  a  pin'i»  liead  to  that  uf  a  |)cn  or  tnrKfr,  and  in  thc<^e  titu  chitra<.-ten8tic 
tuirtii-h-H,  ItlnoK,  v«'lIow,  nr  r«'«|,  caii  i'eathly  Ije  cliscovereil.  S>iiie  n<xlules  may  be 
hrukon  di>wii,  Miti  nn<l  cjtj^eous  iii  ciiuracltr,  ur  siiiall  abscfisses  niv  foruied  betwoen 
tlie  layers  tif  tii>sue.  '!'lie  liones,  vvlifti  inuch  dii»eased,  ar«  fxlreniely  light  and 
punjUH.  Kitiiilur  iiu<lule«i  ai-«<  found  »oalterad  thr<»ughout  their  Kubi^tunce :  if  thesu 
art*  romovi?«]  ruutul  cavituis  ure  left  connected  togotlit^r  by  line  channeLi ;  the 
whoi«}  Ikimc  uiay  )jt<  lunnt^lleil  in  various  direutionn  as  if  iMirisl  by  itonie  insect,  the 
bone  itsi'lf  i«  friable,  rod  in  colour,  and  e/»sily  perforat«!  i)y  tlic  protte.  The  lihape 
of  the  individual  boneit  i«  viTy  8U^htly  Hlt4'nHl.  'J'heir  articular  BurfaooH  art> 
■oldmn  ulctTuU^I  on  in  cjiries,  nor  is  thore  u:iUMlly  eDuKion  Injivecn  therii.  Ou 
it»H:tion  ti)as>M«s  af  fungus  art;  fn'<iuenlly  found  iuime<hatt;ly  beneath  ihi'  cnrtilagc. 
VV  hi'u  thu  uiUbcleK  uro  large  like  lliOMe  uf  tlie  calf,  ali«ceti8eH  cuiitaiiiing  purulent 
duid  and  a  quatitily  of  roe-like  bodieaare  frequently  mot  with  in  the  int«rniuauular 

•{MkCC«. 

Fn  lepro*y  tlio  l»onc»  aro  aiso  hglit  and  porouu,  but  tlic  round  »hot-like  cavitiiM 
alMiMit,  and  tiio  boaes,  particuuirly  thost;  uf  thi;  phalangea,  much  att«*nuat«d. 
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As  long  ago  as  1874,  Dr.  Vandjrkp  Carter  gave  a  close  and  accurak'  desL-ription 
of  this  disease,  wliich  he  riphtlj  attrihuted  to  a  vegetable  fungus,  but  din  not 
succeed  ia  detecting  the  real  organisiii.  Later,  Bassini,  Kanthack,  Boyce,  ami 
Surveyor  niade  caretul  observations  microscopically,  and  establislied  the  fact  that 
the  disease  is  due  to  a  Kay  fungus  ;  thHy  diHer,  howe\er,  in  some  particulars,  and 
Boyce  and  Surveyor  are  of  opiniun  tliat  tliere  is  more  tlian  one  variety  of  fungus 
present.  The  fungUi^  appears  to  be  allioil  to  that  of  iietiiioniycosis  ;  so  far  as  1  ara 
av^aro,  no  instances  of  inycetnmH  have  been  <h?.s«TilH*d  oct-uvriiig  in  catt  It:«,  where-a8 
in  ftctinomvcosis  this  is  conimon  enough.  The  prtrtieles  of  the  yeUow  variotj 
eshibit  uncler  the  inicroscope  a  central  uia.ss  readi!y  staiued  bv  aniline  dyea,  while 
peripiierally  there  is  a  zone  of  radiating  tilaments,  alsu  club-like  processes,  which 
too  stain  deeply  with  aniline  dyes,  and  fatty  crystals  are  al  so  present,  and  sonie- 
times  calcareous  »ud  pbosphatic  crystals  arvd  black  particles  oontiiining  iron.  The 
central  niass  is  descrilied  by  Kauthack  and  otliers  as  consisting  of  a  network  of 
mycelial  tilaments.  In  order  to  cut  sections,  the  best  uiethml  (Surveyor)  is  to 
embe<l  in  paraffin,  and  before  dissul\ing  out  the  paratiiti  to  tix  the  section  on  a 
slide  \vith  Mavers  albuiiiin  ;  this  prevents  ttie  roe  like  V>odies  from  falling  out. 
Krom  the  roe-Iike  Ijodies  a  Htre]>tothrix  lias  l>een  cultivated  Vjy  both  Boyce  and 
Vincent ;  it  is  aerobic,  and  grows  well  nn  potato  satiirated  \vitli  alkaline  rvuirient 
broth,  also  on  glycerine,  agar.  They  did  not,  however,  succeed  in  communicating 
the  disease  by  iiioculation. 

Dr.  Carter  considei-ed  the  black  variety  to  be  a  degenerate  form  ;  Kanthack  also 
wits  unable  to  convince  himself  that  this  variety  was  of  a  vegetable  natiire.  The 
pigment  is  ditticult  to  remove,  but  the  iippliwitJon  of  eau  de  Javelle  and  hyno- 
oromite  of  soda  will  eiiable  the  fungus  to  be  satisfactorily  demonstiated  ;  thia 
fungus  is  dejscribed  as  a  "septeto  aspergillus,"  and  caniiot  be  found  in  the  pale 
vaneties.  8o  far  no  sporen  have  been  discoveretl,  nor  hits  cultivation  iKjen  success- 
fuL  The  red  variety  has  not  yet  lieen  thoroughly  examined,  the  colour  can  be 
removed  by  špirit,  but  no  fungus  has  as  yet  l>een  uiade  out. 

Diagnosis. — Wlieu  the  diseju^e  ia  advauced  lliere  is  littlu  ditticiiltj  to 
any  one  who  has  met  \vith  casea  before,  aud  the  discoverj'  of  the  roe  bodica 
in  the  diacharge  wiU  conlirm  the  diagnosis  absoIiitely.  It  ia  uot,  howeverj 
alwaya  poasible  to  find  tlieiu,  and  particularly  in  the  early  stage  when  the 
diaeaae  is  contined  to  a  toe  or  portiim  of  the  šole  or  palm ;  it  is  by  no  meana 
eaaj  to  arrive  at  a  couclusiou.  Under  these  circuuistances  it  is  justitiahle 
to  inciae  the  tiaauea  and  search  for  the  diugnostic  {mrticles.  The  diaguosis 
liea  betvveen  myL'etoma  and  local  iullainmatiou,  e8pecially  that  iltie  to  a 
foreign  body,  tulierculoua  disease,  and  elephantiasis.  If  a  foreign  liody  is 
suspected  it  may  be  possible  to  feel  it  \vith  a  prolje,  or  on  examination  after 
inciaiou  an  X  ray8  inay  Ije  made  uae  of ;  this  \viU  expose  either  the  foreign 
body  or  the  ehuracteristic  aeed-like  partielea  of  mycetoma.  In  one  patient 
under  my  čare  a  piece  of  a  ljradawl  uear  the  vvriftt  joint  gave  rise  to  appear- 
ancea  similar  botli  to  tnlierculous  cariea  and  mj-retOLua.  In  tubercular 
disease  the  opeuings  are  few,  grauulations  are  usuallj  present  at  the  aur- 
face,  the  iligits  are  mobile,  and  there  are  no  seed-ltke  bodies  or  tubercles  on 
the  Hurface ;  grating,  too,  ia  often  present.  In  elephautiasia  there  are  no 
fiatulous  openings,  tho  skin  i»  thrown  into  folds  near  the  jointa,  the  muaciea 
act  freely,  and  exuept  on  the  serotviin,  tubercles  are  seldom  met  with  ;  if 
present,  they  have  a  solid  feel.  A  scetion  of  the  ti.ssue  has  a  \ery  difiei-ent 
appeamnce;  tliis  ia  hypertroi»hy  of  the  cellular  tissue,  whic]i  has  a  white 
gelatinous  appetirance,  aud  tluid  eacapea  freely. 

Treatment. — So  far  I  have  not  met  with  succesa  by  any  other  than 
operative  measures,  and  these  are  very  aiiccessful  except  in  the  čase  of  the 
Bole.  Amputatiou  will  as  a  rule  cure  the  diseaae  conipletely,  and  if  onIy  a 
toe  or  finger  is  iniplicated,  vvith  little  detriment  to  the  patietrt.  Unfor- 
tunately,  however,  it  is  seldom  that  the  diaease  ia  caught  in  this  stage,  and 
hence  the  reraoval  of  the  hand  or  foot  is  U8ually  necea8ary.  In  tlie  caae  of 
the  aole  the  diseaaed  area  muat  be  freely  cut  away,  and  carbolic  acid  may 


• 


MYIASIS 


211 


applied;  it  is  difticult  or  impoeaible  to  aaaure  ODe'8  self  that  the  diseaae 
has  been  radicallj  removed.  and  the  excision  of  a  large  portioD  oi  the  plantar 
faoe  will  cripple  the  limb  verv  tJonsideral)ly.  It  is  imjtossible  to  bring 
''ihe  edges  of  the  wound  together,  and  if,  as  is  estremelj  likelv,  the  tissues  are 
more  deeply  afiected  than  was  Hupposed,  the  surgeon  iuay  have  to  oonaider 
the  desirabilitv  of  proceeding  to  amputation.  I  have  found  it,  hovrever, 
rooet  diOicult  to  get  the  patient  to  see  the  necessit^  of  thia,  unless  the 
bulging  is  so  escesaive  as  to  make  the  foot  both  useless  and  painfuL  ^\1len, 
however,  the  šole  is  not  eapeciallj  atfected,  the  patient  ia  genemllj  desiroua 
of  keeping  the  jmrt  until  he  can  use  it  no  longer ;  provided  that  the  general 
health  is  not  atiected,  and  the  disease  not  estended  above  the  ankle,  there  is 
no  harm  in  adopting  this  plan,  bat  the  glands  must  be  watched.  Recurrence 
in  the  stump  has  occurred  after  amputation,  to  my  own  knowledge,  in  two 
instances.  When  the  Ijniphatic  glands  are  enlargetl  it  ia  aafe  to  remove 
them,  although  the  eniargement  may  be  due  to  irritation  on]y.  Dr.  Childe 
waa  able  to  d«mou(jtrate  the  fungus  in  the  glands  of  the  groin  as  well  as 
eniargement  of  the  abdominal  glands.  Occa8ionally  the  general  condition 
of  the  patient  may  preclude  the  ad\'i8ability  of  any  operative  interfereuce 
whatever. 

LITKRATURK.— 1.  Cartkk,  H.  V.  fM  Mijeetinna  or  Fungua  IHseitse  v/ India.  Lomlon^ 
187*. —2.  BovcE,  R,  and  Subvkvur,  N.  F.  "  Ujion  the  EiiatPDce  of  more  th&n  one  Fungo-s 
in  MiMlurft  DiscA-««,'"  Pr»c.  Roy.  Soe.  vol.  liii.  1892. --3.  HEWArr,  R.  T.  Lnn<et,  vol.  ii.  1892. 
— I.  ViNi'P.NT,  H.  "  Etude  sur  le  |i«rasit«  ilu  pied  Mofiurs,"  Annalff  de  rinslUul  Pivsteur. 
Pari*.  1894. 
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MviASls  (jivuL,  a  fly). — The  term  "  niyasis "  wa8  invented  by  Hope 
in  1837  to  indicate  thoso  disorders  whioh  originate  from  the  aocidental 
paradtiam  of  dipterous  larva*.  The  form  mt/utsis  has  .sinoe  been  adoptod 
««  more  nearly  etyTnol<>gically  currect.  Tlie  larvie  of  coleopterous  and 
lepidopterous  insects  (beetles  and  nioths)  have  occasionally  l>een  found  as 
teuirKiTary  inhabitants  of  the  alimentary  tract  of  nwn.  but  it  is  doubtful 
if  they  have  ever  caused  aerious  8ymptoni8.  It  is  far  otherwi8e  iu  the  čase 
of  inaggots  of  tlies,  and  the  accidental  para.sitism  of  dipterous  larvas 
lakm  rauk  as  an  important  seotion  of  paraaitic  disorders. 

Distinction  is  ruade  lietvreen  intestinal  and  external  myia8i8. 

MviASia  IKTK8TINALI8. — This  condition  is  caused  by  larvie  present  in 
ih«  aliineiiUiry  tract,  and  intr«)duced  into  the  stomach  (souietimes  as  eggs) 
with  UmmI.  Tliese  larv*,  in  the  great  raajority  of  instauce.s,  belong  to  the 
order  J>iptn'a,  frtmily  Muscid/r.  In  a  series  of  a  hundrod  cascs  the  i)rinci[^Mil 
»ncra  identified  woro — 

1.  Blow-flies    and    flesh-llios    (blue,   gray,   and    groen-l)ottlea)  —  t.g. 
CaHiphttTO.,  Sarcdpknffa,  Liuilia, 

2.  H<nirt««-flie» — ifk*ca,  etc. 

3.  V\oysQT'tiM^Anthoinyia,  etc. 
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The  bluebottle  flies  and  similar  genera  lay  eggs  (the  largest  only  1'" 
in  length)  or  larvse,  on  meat,  and  these  are  ingested  along  with  cold  beef, 
high  game,  etc,  The  hou8e-fly  also  (though  usuallj  lajing  its  eggs  on 
stable  dung),  often  finds  a  nidus  in  meat  which  has  begun  to  decompose. 
The  eggs  and  larvse  of  the  Anthoinjiidse  are  found  in  vegetables  and  salads. 
The  larva  of  Eriitcdis,  the  drone-fly,  is  sometimes  found  in  drinking-water ; 
Drosophila  larvte  have  been  8wallowed  in  sour  milk  or  meat;  and  the 
common  cheese  maggot  Piophila  casei  is  too  ordinaiy  an  article  of  diet  to 
excite  remark. 

The  symptom8  of  intestinal  myia8i8  are  not  8ufficiently  defined  to  enable 
a  diagnosis  to  be  made  before  the  larvse  have  actually  appeared. 

Sometimes  there  are  no  symptoms  complained  of,  and  the  eztrusion  of 
the  larvae  is  brought  about  by  a  sudden  act  of  vomiting.  Or  larvse  may  be 
noticed  in  the  feeces,  the  host  having  been  unaware  of  their  lodgment 
within  him. 

But  ordinarily  "the  presence  of  these  insect  larvse  is  by  no  means 
harmless,  and  in  i)roportion  to  their  number  and  size  they  give  rise  to  more 
irritation  than  the  ordinary  forms  of  intestinal  worms  properly  so  called  " 
(Cobbold).  This  statement  is  fully  borne  out  by  clinical  experienoe,  and 
is  readilv  understood  when  we  consider  their  very  active  movements,  the 
sharp  appendages  with  which  they  are  U8ually  amied,  and  the  great 
numbers  \vhich  are  often  present.  They  may  be  evacuated  in  quantities 
too  large  for  enumeration,  and  in  individual  cases  have  been  estimated  by 
the  quart  or  litre.  As  a  rule,  grave  8ymptom8  are  due  to  larvse  present  in 
hundreds  or  at  least  in  scjores.  But  even  very  few  raay  give  rise  to  poin, 
profuse  diarrhcea,  or  other  distressing  symptoms. 

The  hi8tory  of  a  čase  of  acute  niyia8i8  goes  back  to  the  particular 
occasion  on  which  suspicious  food  was  eaten.  In  general  there  is  an 
interval  of  days,  or  even  week8,  between  this  and  the  occurrence  of  8ymptom8. 
These  at  first  are,  as  a  rule,  vague.  There  is  loss  of  appetite,  discomfort, 
headaclie,  fainting,  vertigo — perhaps  a  feeling  of  anxiety  or  oppression,  or 
other  nervous  manifesta tion,  e.g.  reflex  cough.  Aftor  this  "  incubation  " 
stage  the  complaint  is  aggravated.  There  is  colic.  nausea,  and  curious 
"  HuckingH,"  "  pinchings,"  or  "  thro)>bing"  in  the  abdomen,with  constipation 
or  diarrlioea.  Pain  mav  beeonie  very  violent,  occurring  in  crises,  situated 
often  in  the  left  side  or  epigastriuni.  Epilep8y  nmy  occur,  or  hiemateraesis. 
The  onset  of  severe  svmptoms  may  be  very  rapid — "  like  a  blow  " — accom- 
panied  (x;casionally  by  rigors  and  fever.  lielief  conies  suddenly  and  is 
effected  by  vomiting  or  l)y  evacuation  at  stool.  and  the  patient  is  rid  of  the 
parasites  at  the  moment  or  in  tlie  course  of  a  few  day8.  Tlie  presumption 
is  tliat  this  crisis  is  precipitated  by  the  arrival  of  the  larvse  at  the  full  stage 
of  their  gro\vth  and  developmont,  and  l)y  the  irritation  they  cause  l)y  their 
active  movements  and  bristly  appendages. 

But  though  for  the  time  the  relief  is  immediate — and  in  acute  ciises 
permanent — in  rare  instances  tlie  symptoms  may  recur  and  the  disease 
appear  to  take  on  a  chronic  character,  althougli  every  pos3ibility  of  reinfec- 
tion  has  l)cen  excluded ;  the  larvie  continue  to  be  voided  at  regular  or 
irregular  iutervals  from  stomach  or  intestine,  each  time  with  au  inter\'al 
of  quiescence,  a  development  of  similar  symptoms,  and  a  conclusion  by 
\aolent  ejection.  It  cannot  be  said  that  deatli  lias  occurred  in  consequence 
of  mijiasis  intestinalis.  Of  t\vo  iustances  reported  as  resulting  fatally,  the 
first  is  given  witli  too  scanty  detail  to  enable  us  to  judge  the  relation  of 
the  myiasi8  to  the  fatal  result,  and  the  second  has  been  misquoted  owing  to 
an  error  in  Hope'8  tables,  \vhich  located  the  larvae  in  the  "  stomach  "  instead 
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of  iu  tlie  "  skiu. "  Deatli  iu  Ihiscase  waadue  tocutaneous,  not  to  intestinal 
mvJiiaifl.  That  '*  chronic  "  mjiuais  muy  cause  death  iu  a  weakly  subject  is, 
however,  by  no  tueans  improbable. 

Mjriasis  ia  not  frequently  met  with  in  the  Britiah  Isles^  but  is  not  un- 
cominon  on  the  Oontinent  and  in  America.  Thia  may  be  due  to  our  lesti 
lrequent  uae  of  uuw»ked  Joods,  our  greater  freedom  trom  8warm8  of  fiies, 
and  our  more  lemperate  sunimera  But  easea  undoubte(lly  occur  unrecog- 
nised  nr  imrecorded,  and  the  publication  ot"auy  one  of  these  is  U8ually  followed 
by  a  small  series  of  reports  hy  oVtservers  who8e  attention  has  thua  been 
directed  to  the  subject. 

Little  consideration  is  retiuired  to  con\Tnce  one  that  the  eggs,  if  not  the 
larvai,  of  insecta  (notably  those  of  tiies)  tind  theii-  way  into  the  human 
Btomach  in  thouaands  of  caaea.  For  ajtart  from  eatiug  uncooked  or  tainted 
foods,  the  ordinurv  prtx.*aution  of  covering  oold  meat  with  wiro  netting  niay 
be  defeated  by  the  bluebottle  fly,  \vhich  \vill  drop  it«  eggK  throuf.'lj  the 
meshea.  Further,  many  races  eat  insecta  and  their  larva*  as  delicaciea,  and 
even  in  this  coiintry,  sehool  children  have  been  found  who  habitually  eat 
cockroaches.' 

It  ia  equally  certain  that  in  moat  caaoa  theae  egga  and  larvffi,  though 
exoeediagly  tenacious  of  life,-  are  destroved  in  the  digestive  juicea,  and  the 
dead  egga  of  the  bluebottle  are  often  fuund  in  the  fieces. 

Btit  we  are  unable  t<.»  aolve  the  ijnestion  why  in  some  cases,  and  not  in 
ali,  du  these  ej,'g3  and  lar\'JB  coutinue  to  live  and  develop  after  finding  their 
way  into  the  atomtuih.  Exj:>eriuients  go  to  shovv  that  mere  immersiou  in 
wator  for  day8  will  not  alway8  kili  dipterous  larvje.  and  wheu  introduced 
into  the  atoniach  of  frogs  and  y:uiueji-i>ig8  they  vvill  live  in  a  amall  per- 
centage  of  cases  for  12  tn  72  lioui-n — a  periixl  sutticientlv  prolonged  to  carry 
tliem  into  a  lesa  hurlful  euviroumcnt  in  the  large  intestiue.  On  tlie  other 
hand,  I  have  found  that  larvie  of  iUillipkcrn  (the  l»low-Hy  or  bkieUottle)  do 
not  Burvive  artitiuiid  peptic  and  y>ancreatic  digestion  for  more  than  8ix  or 
Reven  hour«,  and  that  a  dozen  rull-grown  living  maggots  of  the  same 
species  can  be  repeatedly  swalIowed  without  any  symptoma  re.sulting. 
Further,  we  have  a  number  of  recordeil  cases  where  larva:',  to  the  number  of 
hundreds,  have  been.  at  one  tirne,  vomited  from  the  stomach  day3  after  their 
first  possible  iugestion.  In  theae  cases  they  must  not  only  have  lived  but 
ako  develo|)ed  in  ventre,  since  they  could  not  have  lieen  8wallowed  when 
full  grown  on  aocount  of  tljeir  size.  It  is  not  sutlicient  to  8upp<»se  that  the 
prt'j*ence  of  gastric  catarrh,  or  of  other  parasites,  is  tlie  conditiou  vvhich 
deterniinea  the  viability  of  larvte  inhabiting  the  intestinal  canal,  for  about 
25  per  cent  of  caaes  furniah  no  hiatorv  of  such  ailmenta.  We  can  only  Ray 
that  some  departure  from  nonual  conditiona  is  neoeasarj  for  their  continued 
lifc  in  the  gastro-intestinal  tract  of  man. 

Trtatment, — In  intestinal  caaes  free  purgation  is  generaUy  sutlicient  to 
bring  about  evacuation  of  the  larvfc  and  to  cure  the  patient.  Experiment8 
with  authelmiutic  agonts  tend  to  8how  tliat  attempts  to  kili  the  {mrahite« 
t«  titu  \vould  generally  be  unaiiccessful ;  and  indeeid  in  uearly  ali  cases  the 
larvte  have  l)een  evacuated  alivc.  I^rge  enemata,  ',!>  to  5  pints»  containing 
\.  chloroformi  or  turpentine,  may  be  found  useful,  the  cffort  bcing  made 


'  An/thiuK  U  poiaiblo  to  m  child.     Baoktaud  itat««  ihtt  ho  inet  »oma  boya  who  would 

•w*llow  livititf  froKt  at  a  chargo  of  4d.  apicve. 

*  IjLtvio  of  Tfii'hoi>tf/zii  /uata  h*vo  Hurvivcl  about  40  houra'  imineraiou  ia  oonccnttmted 
•tilulloit  uraiuiit :  HrUlulit  (emtr  larvM*  livoil  40  miuutcn  iii  aK-ohol  tt  ttO*  C.  ;  ou^ota  of  tho 
bloir  Hy  or  (1r>Kh-tly  >\ill  \\\-  '^  lioun  in  tiitnt.  ir^<l.  nticl  3  U>  .'*  hoim  in  iKiurou*  «olntion  of  tho 
hj-lrjj/iHTiiliUir.  11000.  -Laiuet,  vol.  ii.  18M,  |>.  «90.     IVuvot,  Ulljor,  t.c.  in/nt. 
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rather  to  elear  the  colou  tlum  to  kili  the  larvse.  AVashing  out  the  stoinach 
hos  been  successfull}'  t?Liiployed  iu  reciint  jeurs. 

Causes  of  Error  in  Diagmrms. — Man}'  ot'  tlie  older  accouuta  of  mjiasis 
intestinalis  are  open  to  doubt  on  acuount  of  the  eredulitj'  of  the  naturalists 
of  the  tirne.  Even  moat  cautious  plijsiciana  liave  beea  deceived  by  the 
Lngenuity  of  hjsterical  patieiits  \vhu  have  coutirmed  to  Bvvallovv  larva^  or 
insects  iu  order  to  produce  an  appaix*ut  illnesH.  AVheu  the  ohservation  is 
made  by  the  patient  error  is  \Gry  liuble  to  occur.  Larvib  supposed  to  liave 
beea  voided  an?  frequeutly  discovered  to  have  beeu  deposited  on  the  fteces 
after  their  evacuation,  or  to  have  been  already  presen  t  in  tbe  chuuiber  used. 

]Mauy  substaneeH  have  been  mistakeu  for  new  speeies  ot"  endoparasite.'*, 
and  have  even  received  specific  namea.  These  have  turned  out  to  be 
portiona  of  vegetable  Kbre  or  ehiatic  tissue  when  subjected  to  a  microscopical 
exainiuation. 

ExTERNAL  SIviASis. — It  is  convenieut  to  consider  three  groups  of  caaes  : 
(1)  Cutaneoua  iuyiasi8;  (2)  niyiasi8  vulneriim ;  (;:5)  myiasi3  uarium,  con- 
junctivie,  etc. 

1.  Culaneous  Mi/iasis. — The  eggs  of  ah'»idy-hatc.hed  larva;  ure  hiid  on 
the  skin,  or  in  exposed  vvoiinds,  uleers,  and  sinu&es,  and  in  the  discvharges 
which  mRy  iiccompiUiy  dbiejises  of  the  noše,  ear,  or  eye.  The  larvae  live  and 
develop  in  these  Hituatious.  If  tlie  eggs  have  been  laid  on  the  skiu  the 
larva  \vheu  luitolied  penetratea  the  iutegiiment,  and  hviug  3ulx;utaneou8ly 
produee.8  at  tirst  more  or  less  irritation,  theii  a  auppurating  tumour  or  boil 
in  which  the  stili  living  larva  may  be  fouud,  or  from  which  it  escapes  by 
movements  of  its  body,  furtlier  development  taldng  ])lace  outaide  its  bost. 
In  Europe  the  larva  of  the  ox  ].iot-fly  ur  "  warble-tly  "  {Hijiiotlernut  bovis)  is 
oc<3a8ionalIy  fouud  iinder  tlie  skin  of  thuse  eugaged  in  tending  cattle ; 
cutaneous  myia.si3  ha.s  also  been  traced  to  the  I)ot-lly  of  the  roe-deer  and 
red-deer  (II.  diana).  But  sueh  cases  (K-cur  umre  fretpientlj  iu  America  aud 
in  tropical  cliuiates,  where,  beaides  the  above-uamed,  larva;  of  several  species 
of  the  genua  Dennatohia  have  in  numerous  in8tance.s  been  taken  from 
suppuratiug  8wellings  under  the  skin.  In  some  locfilities  the  luaggot  of 
Ihrinittolria  is  kuown  as  Ver  M(ia>qHi: 

Iu  South  and  East  Afriki  the  larvae  of  Ochriimyia  (  Ver  de  C(tyor)  eause 
at  times  crops  of  boils  nearly  covering  the  body.  Natives  are  probably 
immuno.  A  species  of  the  (iatridie  (flJstrvs  homhiis)  is  Baid  to  have  beeu 
diflerentiated  peculiar  to  man,  as  CEstrus  bovis  ia  peculiar  to  the  ox,  but  thia 
is  extremely  doubtful. 

Treatment  of  these  conditiona  consists  in  squeezing  ont  the  larvie,  or  by 
their  reuioval  with  forceps,  aud  healing  follo\v3  rapidly  \vit!i  ordiDary  anti- 
septic  measuree. 

2.  MifioMs  Vulnerum. — \Vlieu  egga  or  larvie  have  l)een  deposited  in 
wound8  or  ulcers,  or  in  any  of  the  external  openinga  of  the  body,  the  ease 
may  become  much  more  grave  and  dithciilt  to  deal  \vith.  In  aH  probability 
some  diseased,  or  at  least  foul-amelling  condition  of  the  part,  ia  neces8aiy  to 
attract  the  female  tly.  Theae  cases  occur  in  the  breediug  tirne  of  the  flies 
in  que8tion,  i.e.  in  sumuier  and  autumn,  and  it  ia  geiierally  found  that  the 
patient  bas  beeu  iufoeted  vvhile  sleepiug  out  of  dooi-s.  A  \vound  becouies 
"  liviug,"  as  it  is  termed,  provided  tluit  the  feuiale  of  some  species  of  blow- 
fly  (bluebottle),  or  fles]i-tiy,  bas  gained  aecess  to  it  for  the  very  short  epace 
of  time  required  to  dejKJsit  her  brood.  The  appearance  of  such  a  wuund 
has  beeu  described  by  JSumuia : — 

"To  the  naked  eye  such  vvounds  appear  as  if  beset  with  hejidle&s  nails, 
which  rise  and  fall  with  the  extensiou  and  coutractiou  of  the  animals  whLIe 
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Bucking.  When  the  position  of  the  larvee  is  superiicial  we  di^^tinctlj  see 
tlioir  wliite  bodies;  the  heud  aita  with  its  hooklets  in  the  Ijottom  of  the 
\vound,  \vliic!i  iisu.illv  secretes  no  pus,  but  oiily  h  Mno(;ly-watery  tluid.  and 
has  a  Muish-pale.  and  after  the  removal  of  the  auiiiials  a  apongy  appear- 
ance.  The  bhtck  hiuder  parte  aud  the  respiratory  orilices  are  directed 
outwards." 

Wliero  wouDda  thu8  infected  are  negleeted  death  may  take  plače,  but 
Dot  before  a  horrible  c-undition  has  beeu  reached.  £ven  in  this  countij 
dcath  has  ooctirred  froui  ati  iuvasion  of  maggots/  aud  a  aimilar  čase  was 
re«3orded  in  ParLs  in  the  yertr  1S26.  The  end  of  the  Emperor  Galerius*  and 
of  Herod  the  Great  and  others,  who  aecording  to  old  uhroniclea  were  "  eaten 
by  vvorms,"  was  in  ali  probabilitv  due  to  this  cauae, 

3.  Mi/iasis  Narium,  Conjunctira',  Vag^ina",  etc, — Here  also  some  diseased 
or  dirty  condition  is  neces8ary  to  allure  the  Hy.  The  chief  epeciea  found 
depoaiting  their  voung  in  these  situations  are  again  fur  the  most  part  blue, 
gray,  and  green-l>ottle  ttiea.  Of  tliis  latter  geuus  the  maggots  of  the  sjiecieft 
Lvfilia  hominotorajc  are  the  best  known,  and  liy  far  the  most  destructive. 
In  ali  CAsea  where  the  nostrilB,  the  ears,  or  tlie  conjunctiva.'  have  been  the 
seat  of  oviposition,  great  swelling,  pain,  and  fever  oocur.  The  maggots  may 
waDder  to  the  frontal  ainusea,  or  niay  gain  entrance  to  the  niidd.le  ear,  or 
cause  perforation  of  the  cornea.  The  larvee  of  Lucilia  hominovorax  (8crew- 
vvonii)  have  the  povver  ttf  actually  piercing  tliroiigh  cartilages  by  nieans  of 
their  strong  hooklets  and  the  8crewing  movemeut  of  their  body,  and  in  the 
islaud  of  (jayenne,  where  the  fly  is  Itest  known  to  ii8,  cases  are  very  fretiuent 
and  death  far  from  uncommon.  Severe  mental  syujptou]8  iuay  be  caused 
by  the  disgustiug  na  ture  of  the  malady  vvhen  the  maggots  are  found  in  the 
mouth  or  uose. 

The  diagnoitis  of  the  condition  ia  not  difticult  when  an  ojien  wound  is 
expoeed  to  view.  and  \vhere  the  pos8ibilily  of  the  occurrence  is  knn\vn.  Hut 
when  the  lar%'ie  are  hidden  in  Ciivities  of  the  body  the  inllanHnatory  condition 
may  be  ascribed  to  other  ('auses  until  the  maggots  tbemselves  are  seen, 
Thus  Summa  relates  a  čase  diaguosed  as  er)'8ipela8  of  the  face  until  a  closer 
exaiiiination,  which  had  been  delayed  on  account  of  the  horrible  ftttor, 
revealed  a  perforation  at  the  junction  of  the  soft  and  hard  palate  in  which 
numljera  of  maggots  werc  lying.  Injections  of  c4»rbolic  acid  were  ordered 
every  half  hour,  the  maggots  vvere  almost  continuouBlly  removed  ali  day  by 
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'  "On  Thniwlay,   25th   Junc,  di4yl  at   A«bomby,  Line«.,  John   Pftge,  s  jMtujKir,  under 
>cli  '  '  ii.     ThiH  luaii  used  to  nrefcr  to  tramp  the  coiintrv  rather  th&n  to 

I  »t  .',  and  MiihMi.ttfil   on   tlic  ]iittAn<;c  h«  obtaiued  Irora  iluor  to  door. 

II  .....  au<l  iiieat,  and  it  wk»  ]ii.s  i;UHt<>ni  to  d<;iKi»it  whAt  h«  liud  not  eiiteii 

I '  »Iliri  iinii  Mkin.     Ono  dav  fvhcii  he  had  a  con.-tidvrabie  i>ortioD  ol'  thiH  provision  in 

r|  hiiiiHc]riiuwn  in  a  tielil.  and  \\w  dny  Iraing  vt-rv  hot,  tht<  nipat  s|i«)6dily  lnjcanie 
|iiilii<J,  *inl  ■nii'«  of  i'ounn'  »trni'k  l>y  tho  flieti.  The««  not  onljr  |>roc'«?tMjpd  to  devonr  tlu>  inani- 
mato  picvc«  uf  IIcmIi,  hut  uUo  litiTall}'  to  prey  ujion  th<*  Hvin);  Hubstance,  and  \\hi*n  lliu  wT(<tchoii 
niAn  wa!.  a(-(.-identalIy  found  he  van  »o  caten  l*y  tli  that  hi«  deatli  Hccnif«!  incvitahlo, 

aD<l,  in  f.ict.  thi-  man  »urvivod  tho  tipcration  ol  l^  »oumlH  hut  a  fc»  houi>."     Th*; 

d*tc  of  tlii«  n-inarkahlo '»'('urrcncL'  ix  not  given,  U...  .^iL.,  ^Ida  :  "In  jia««in>;  throu^di  thiit 
|Hiriiili  in  lin-  >|iriii^'  of  1^)4  1  iui|iiii'oil  of  llie  riiail  iiiiicliiiiaii  Mlietlii-r  h«  hiuf  hrani  of  thii> 
»itfirv,  a«'l  li"  -uiid  llie  Cim-I  wjk(  w«11  knovvii"  (Kirl>y  and  Sp«'ni'i',  [ntriKluriinn  tu  Kiititmutoipj). 
A  »iniilar  xtory  ii«  toM  tiy  M.  Arintidu  Kogtir  of  the  d(<alli  of  a  PariKian  chilfonir-r  uho  haviug 
g«(  dnink  v^un  fotind  in  a  dit<.'li  outiid«  the  luiriHh,  ttill  living,  hut  with  hii  fi«atureH  cont' 
|ilrt«'Iy  de«troyp<l  by  the  triultitiides  nf  liliiw  lly  jjruhi*  lVe<linf{  on  him.  In  hoth  theso  caaee 
thiiri-  wcre,  im  doiibt,  a  nuniber  of  »orrs,  largo  or  ttuiall,  to  iMTniit  rntrancc  uf  the  tuaggotii, 
nhli-h  rould  not  othervviHe  |»rurtruto  thn  intrgiiniiMit. 

*  "Hi*  iin«ili  »a«  oira*ii>nt>ii  by  a  viry  pauilul  and  lingnring  diMsaao.  FIi»  lMidy,  awollod, 
liy  an  intoinpointn  i-iiiir«r  of  Ufe,  to  an  unwi<-ldy  rurpuIcm-K,  wa>t  ruv«r«<i  trith  ulc-ers  aivi 
dnvouriMl  bv  triiiunierabb'  i»wariii>t  of  tlioite  iniiveta,  whi('li  hav«  giv«in  their  nam«  to  a  moat 
loAthaotne  «!««'»■»' "  (Uihbvn,  tiuvutn  Empirt), 
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the  patient'8  wife.  yet  tlie  phyaiciaii  vvas  able  at  one  visit  to  take  away  fifty. 
The  patient  waa  coavalescent  in  a  i'e\v  clay8. 

Trealmcnt. — Mechauical  removal  is  uf  coiirse  indicated,  and  should  be 
performed  diligeutly.  The  most  eflictcut  ag^ut  ibr  dialodguient  or  killing 
the  larvtti,  which  are,  as  we  have  stien.  extreuiely  resistaat  to  chemical 
agents,  is  chloroforiu ;  aq.  chloroforiu  of  the  B.P.  being  very  effective. 
Turpentine  is  valuable  where  it  can  be  applied,  and  naphthalin,  thymol,  and 
infusion  of  tobacco  have  beeu  found  useful. 

Inskct  Stings  and  BiTES. — Ainniig  insects  which  attack  man  froiu 
revenge  or  fear  we  find  nmDy  itiembera  ol"  t!ie  Hymawpifra,  and  of  these  the 
speciea  most  coiiimouly  met  with  in  our  country  are  bees  and  vvaspa. 

As  a  rule  the  stiug  of  one  of  these  insects  caiises  no  uiore  serioua  etlects 
than  local  pain  and  itchiug,  aecompatiied  by  more  or  les«  svvelliag ;  but  the 
effects  are  very  variable,  and  it  is  not  unusital  to  find  general  and  much 
more  aerious  8ymptoma  reaultiug.  Dcatlis  frotn  this  eause  are  also  frequently 
recorded. 

The  patient  i«  naually  an  aduU.  in  good  he^ilth,  often  a  particiilarly 
healthy  man.  The  stiug  \n  implantod  on  tlie  expOHed  hauds  or  face.  Toxic 
manifestatioDS  occur  withiu  teu  uiiuutes'  tirne  or  les.s,  and  the  suflerer  is 
brought  to  the  point  of  death,  or  actually  dies,  in  about  twenty-five  iitiuutes 
froni  the  tiiue  \vhen  stung. 

The  follo\ving  aymptoms  occur  in  tv^pical  cases :  Congestion  of  head  and 
neck,  accoitipauied  by  runniug  from  eye.s  and  uose,  increasing  to  cyanoai8  or 
deep  lividity  ;  svvelling  of  throat  au<l  Lougue  (frp?i  thoiu/h  stiiiff  be  on  hand)  ; 
8lowingof  pulse;  embarmsismeiitof  heartand  respiratioit ;  grent  itehingof  akin 
or  pain  aH  over  body,  especiallv  perhaps  in  abdomen  ;  vomiting;  purging; 
erythema,  or  other  rash  ;  8yucope.  Recovery  is  usually  rsipid  if  the  patient 
survive  these  aymptoius  ior  an  hoiir  or  two.  In  tweuty-four  or  forty-eight 
hours  he  is  \veU;  occasionallv  ill-healtli  has  resulted  for  some  \veeks  or 
montha.  Septic  or  apecitic  iufectiou  of  tlie  \vnmid  may  occur  in  the  process 
of  stinging,  and  aeptic  ceUnlitia  or  tetauua  muy  resulL 

Dr.  Juliua  Athana  records  glyco8uria  and  epilepsy  occiUTiug  after  un 
interval  of  respectively  "  a  few  vveeks  "  and  "  nine  nionths "  from  date  of 
injury,  due  in  both  cases,  he  believes,  to  the  poison  of  the  insect. 

We  do  not  yet  kuo\v,  in  the  caae  of  a  bee  or  wasp  sting,  \vhat  conditiona 
tletermine  on  diJfereut  occjisiona  its  greater  or  lesser  toxicity.  This  does 
not  depend  on  tlie  patients  age,  8ex,  previoua  henlth.  nor  on  fear,  though 
it  may  be  aggravated  }>y  ill-liealtli,  or  panic.  or  perhaps  by  idiosyncraHy. 
There  is  no  evidence  to  ahow  that  the  season  or  \veather,  or  t!ie  food  of  the 
bee  in  question,  has  any  modifying  influeuce. 

It  has  beeu  alleged  that  lethal  results  are  due  to  tlie  entrance  of  the 
poison  iuimediately  into  a  veiu,  but  this  vvill  not  accuunt  for  the  majority 
of  oaaea 

The  immunity  enjoyed  by  old  bee-keepera  is  to  some  extent  only 
apparent,  and  is  in  part  due  to  their  skill  in  haudliug,  for  evt'ry  now  and 
again  one  of  the  fraterQity  is  brought  to  the  verge  of  deuth  by  a  siugle 
sting,  although  ou  a  previnus  occasion  the  stings  of  fifty  or  a  hundred 
bees  may  have  caused  hini  little  trouble.  This  }K)ints  cleai-ly  to  the  fact 
that  the  natitre  of  tke  poisfin  causing  lethal  and  latul  reaults  diOers  from 
the  normal  secretion  of  the  l>ee. 

The  symptoms  above  related  are  not  produccd  by  the  natural  secretion  ; 
it  is  more  ]ikely  that  the  powerful  irritant  poisoniug  of  the  nervous  8yatem 
(very  comparable  to  the  elfect  of  anake  bites)  is  caused  by  some  substance 
of  the  nature  of  an  animal  alkaloid,  and  that  this  substance  ie  present, 
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r  aa  the  resiilt  of  an  admixture  froui  without,  ur  as  a  corisequenc'«  of 

»e  diflonlered  action  of  the  phvsiological  processes  of  the  l>ee.' 

Treatment  Id  a  uiUd  čase  conaists  in  carefullj  pushing  out  the  sting  so 
as  not  to  »{ueeze  the  poison  bag,  and  the  immediate  application  of  a  weak 
solution  of  al  kali,  such  aa  ammonia,  soda,  or  lime. 

The  application  of  some  antiseptic,  such  as  carbolic  lotion,  or  formic 
aldehyde,  or  permanganate  of  potash,  is  desirable,  lioth  iis  a  means  of 
breiiking  up  the  poison  and  iis  a  preventive  of  septic  sequelie. 

In  moro  severe  caaes  very  free  stiniulation  is  indicated,  Btrychnine  in 
large  dose«,  and  ether,  hyjKxlerniicjilly ;  alcohol  by  the  mouth  freely ; 
hypodermic  injections  of  carbolic  acid  aud  permanganate  of  potash  and 
cocaine  lotyilly.  Tracheotomy  maj  be  nece8sary  for  adetna  gluttidii. 
e8pecially  if  the  sting  be  in  the  tongue  or  throat. 

Caaea  uf  poisoniug  by  wild  honey  have  been  reported  in  America  and 
India.  In  one  instance  the  lives  of  many  persons  were  endangered,  and 
two  deaths  actuallv  occurred.  The  honey  was  8ub8equently  found  to  be 
8trongly  impregnated  vrith  gelsemiuni. 

Mosguilofs,  Gnats,  Gadjlies,  Household  Jrisects,  ftc. — These  insects 
have  recently  acquired  a  new  iniportance  in  consequence  of  their  relation 
to  malaria. 

Arosfjiiitoe«  are  sometimes  imported  into  thia  coimtry  iu  ships'  cArgoea 
and  personal  baggagc\  and  may  be  met  with  in  London  hotels  frequented 
by  American  travellers.  Dr.  Thiu  (/w/ «<•</,  li/ S  1/31)8)  reports  two  severe 
cases  of  mo8<}uito  bit«  in  London.  In  one  instance  the  appearance  of  the 
fuce  in  cou8equence  of  the  bites  \va3  like  confliient  8mall-pox. 

In  our  own  country  and  on  the  Continent,  mosfinitoes,  gnats,  gaddies, 
and  many  other  species  are  8ufticieutly  annoyiug,  both  by  reasou  of  their 
bites  and  stings  and  by  their  irritation  when  present  in  great  numt>er8. 
In  tropical  countries  and  in  the  Arctic,  travellers  are  subjected  to  great 
miaery,  from  the  attiicks  of  a  thousand  species  of  IHptcra. 

Septic  poisoning  with  more  or  less  severe  8e<iueke  has  resulted  from  the 
bite  of  tiies,  aa  well  as  from  the  Htinga  alx)ve  mentioued.  Very  recently 
(^Lancrt,  9th  Feb.  1901)  a  prof>ably  iinique  CJise  wa8  pnblished,  where  a 
avrelling  developed  on  the  forearia  at  ihe  site  of  tlie  bitn  or  sting  of  a 
"green  fly."  Five  moDtfis  later  the  iudurated  8welling  wii8  removed,  and 
WBa  ahovvn  by  microscopical  esaminatiou  to  be  a  typical  epithelioma  of  the 
aldn. 

When  gnats  or  flies  become  numerous  and  troublesome  in  our  housee, 
wc  can  sometimes  mitigate  the  nuisance  by  attocking  their  breeding-])lace8 
— iti  the  čase  of  gnats,  by  cleaning  neglected  cisterus  or  water-l)arrel8,  by 
introdiicing  fish  into  poud«,  or  ix)uriug  kerosene  on  tlie  surface  of 
collectiona  of  stagnant  \vater;  in  the  čase  of  fliea,  by  coveriug  up  or 
removing  heaps  of  stable  dung.  Toads  also  may  be  found  uscful  iu  this 
connoctfon. 

In  the  open  air,  nets  form  the  most  useful  protectiou  against  most^uitoea, 
and  coiuplcte  immuntty  from  bite«  can  be  ensured  by  their  us^'.  Faute 
d«  inu.ux,  nets  with  a  mosh  of  one  centimetre.  will  l>e  fonnd  useful ;  aud 
open  doors  and  wiudfiw8  may  to  a  large  ext«int  be  aafeguarded  vrith  a 
uesh  of  even  larger  size,  providisl  the  light  enters  fi*om  thia  side  of  the 
room  only. 

VarioUH  substancos  applieil  to  the  expoBed  parts  of  the  skin  wil]  vrard 
off  insects,  even  in  Canadian,  Norwegian,  Arctic,  etc.,  water8,  where  iusoct 

'  (^lnii*lti-  friiiiul  that  tlip  (loiNn  of  &n  imlivirlua]  nwk«  virie«  ia  iU  Mtiritj,  Mid  i«  moro 
I  irlittu  Ihe  crcvtiiro  TmU. 
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pests  are  inmiinerable  and  inaddeniDg,  and  these,  tliough  unpleasant,  are 
gladly  euiployed. 

The  most  tru.stworthy  are:  Carholic  acid  (best  in  solution  iu  oil,  1-10  or 
15,  as  it  is  of  use  on\j  while  some  part  of  the  acid  remains  uDevaporated 
by  the  heat  of  the  skiu,  necessitating  renevval  at  freque.nt  iutervals); 
paraffin,  oj.  to  Oij.  (this  is  irritating  to  some  skins  when  much  used)  ;  clore 
oil  or  cinn(inwfi  nil,  38s.  to  spermaceti  ointment,  .\j.;  cocoa-nut  oil. 

These  are  ali  disagreeable  proplijlactics,  but  have  been  found  preferable 
to  the  alternative  plague  of  fliea. 

A  wejik  intusinu  of  Qnmsia  chips  (made  in  the  cold)  is  said  to  be  equaUj 
efficient,  aud  would  certaiuly  lie  less  unpleasant. 

Trcatment. — Eau  de  Cologne,  carbolic"  lotioii,  and  formic  ahiehyde 
(foriualiu  and  forumi,  eU'.)  apphed  tu  the  bite  or  sting  are  the  best-knovra 
remediea,  but  commou  soap  \vell  rubbed  in  for  a  few  ininutes,  folJowed  by 
a  stream  of  cold  \vater,  ia  a  haDdy  resource  which  will  generally  give  great 
relief. 

Septic  celhilitis  may  follow  \vounds  eaused  by  any  insect. 

The  bite  of  Cantliaris  (the  Spauish  fly)  may  be  followed  by  blistering, 
Conjunctivitis  aud  great  irritation  of  reBpiratory  passages  may  occur  in  the 
presence  of  a  number  of  the  liviug  iusects. 

Spiders  m  this  country  are  not  knovvu  to  be  hurtful  to  man  by  reason 
of  the  poison  they  secrete.  The  poisonous  cttects  of  tanintula  bites  have 
Ijeen  enornioualy  exaggerated.  We  liave  ilie  authDrity  of  (.Jautier  {Les 
Toxine.i),  however,  for  atatiug  that  the  niaHgnaut  apidera  of  Elba,  Corsica, 
Curagoa,  Madagascar,  Venezuela,  Kussia,  etc.  can  kili  large  animals  and 
man.  New  Zealand  possesses  a  pobjonoiis  spider  which  causes  marked 
toxic  effecta,  but  a  fatal  reault  seldom  if  evur  occura. 

The  symptom8  and  treatment  are  ninch  the  same  as  in  the  čase  of  wa8p 
and  bee  stings.  C'ase8  of  septic  infection  and  tetanus  through  the  use  of 
cobweb  as  a  stjptic  are  occ'aRionally  recorded.  "\\'ithin  recent  years  an 
extract  of  spidera  has  l>een  used  as  a  remedy  in  malaria. 

Myriapoda,  Scorpio7i$,  etc. — The  sting  of  European  varieties  is  com- 
paratively  harmless. 

Tn  hot  countriea  the  sting  may  cause  alarming  or  fatal  resulta,  very 
similar  to  those  described  under  liees  and  \va8ps. 

The  poiaon  seems  to  vary  con3iderably  in  power.  Severe  sjmptoma, 
hovvever,  ocx'ur  in  a  largc  propnrtiou  of  ca^es. 

Treatment. — Ipecacuanlia  powder  applitjd  to  the  \vnund  in  form  of  a 
paste  is  the  most  widely  kno\vn  antidote.  ( 'hlorofonu  stupes  in  addition 
will  relieve  the  pain,  The  most  efHeieut  ajiplieations  for  the  relief  of  both 
pain  and  8welling  are  chloral,  3  pta. ;  eamphor,  1  pt.  ;  nienthol-caniplior  and 
similar  combinfitions — the  skin  to  be  punctured  \vith  a  needle  and  the 
remedies  rubbed  in. 

Hypodermic  injection  of  cocaine,  gr.  \-^,  is  said  to  give  instant  relief  to 
the  pain  and  to  prevent  subaequent  ill-eflects. 

It  is  interesting  to  note  that  the  ancient  Persian  treatment  of  scorpion 
stings  consisted  in  "  anointing  the  wound  \vitli  the  oil  of  theae  aniniala — 
extracted  by  frying." 

jintii. — Indigenous  species  Tnay  be  regarded  aa  inotfensive  eicept  when 
occasionally  they  overrun  our  liouses.  It  is  often  dilficult  in  these  casea  to 
localise  and  destroy  the  ant-hill.'*.  Abroad  they  often  constitute  a  plague 
both  by  the  frequency  of  their  bites  and  stings,  and  by  their  power  of 
penetration  through  any  substance  except  metaL  "  "NVillesden  patent 
paper "  is  said  to  V>e  inipervious  to  them. 
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The  "  ants  of  viaitatiou  "  (AUu  cephalutes)  are  aaid  by  Kirby  and  Spence 
to  be  "  80  alarniing  aud  tremeudous  in  their  attacks,  that  if  they  enter  the 
housi?  in  the  night,  the  inhabitants  are  obliged  to  rise  with  ali  Bpeed  and 
run  otf  in  their  shirta." 

Travellers  in  tropicAl  countries  protect  themselves  wheu  aleeping  out 
of  doors  by  a  hair  rope  surroiioding  their  sleepiog-place.  The  unts,  finding 
no  secure  hold  ou  the  loug  aud  loose  haira,  slide  or  fall  down,  and  lry  ali 
night  to  find  a  leas  dilticult  plače  of  entranco.  Tlie  rope  miist  be  shuken 
each  moruiug  to  dislodge  any  insects  reuiaiuing  in  it,  and  replaceil  before 
dark. 

In  this  conne.\ion  a  curioua  čase  iuuy  be  noted  where  post-mortem 
injuries,  eventviuUy  found  to  be  due  to  ants  (staining  and  apparent 
bruising  of  skin),  were  attriliuted  to  ante-mortem  violeuc«. 

Hairy  Caterpillar  s  andother  cefcaceoTis  larvie  arevvell  knovvn  as  causingskin 
irritation  (urticaria,  etc.)  by  contact  vvitli  the  skin.  The  iiritation,  s\velling, 
and  itching  may  be  extremely  severe,  aud  mav  apread  far  beyoud  the  parts 
actuaUy  pierced  or  poisoned  by  tlie  sharp  hairs  and  acrid  secretions  of  the 
caterpillars  cuticle.  The  oceurreuce  of  a  nuniber  of  eiises  of  this  kind  in  a 
boy8'  8c'hool  has  given  rise  to  difliciilty,  on  accouut  of  the  reseniblance  to  an 
infectious  epidemic. 

Siuular,  though,  as  a  rule,  leas  severe  effecta  are  produced  by  certaiu 
|liaiiy  plants,  such  as  the  nettle,  l'riniula  ol)couica,  arnica,  mezereon.  various 
apeciee  of  rhus.  In  the  glandular  strueturea  connected  with  the  haira, 
irritant  substtmc^s  have  been  isolated,  "  toxicodendric  acid,"  etc. 

Trentmrjit  is  to  be  appbed  by  alkaUes  and  local  sedativea.  and  reinoval 
of  the  oflending  caiise  when  diacovered.  In  Indian  forests,  wherc  the  witer- 
pillar  Cnttho-c<ivi}>a  processionea  is  abnudant,  iloths  re<pure  to  be  tied  over 
the  mouth  and  noatrils,  for  if  hairs  are  iuhaleil,  uedeuia  of  the  throat  may 
enauo. 

Flies  irMj/  act  as  Carriers  of  Infection, — This  has  been  experimeutally 
proved  in  the  čase  of  cholera.  Observations  have  8hown  the  presence  of 
tu1>en;lo  bacilli  in  the  bodies  and  excreta  of  flies  which  have  visited 
phthisical  sputum ;  anthras  hiis  been  traced  to  the  bitea  of  flies  from 
dueased  caroaaes,  and  the  purulent  ophthalmia  of  Eg^^pt  is  obviou8ly  trsns- 
ferred  from  eye  to  eye  by  the  same  agencv. 

The  list  inight  L*"  prolonged,  and  it  ia  clearly  evident  that  the  in8anitary 
conditiona  of  hot  countries,  together  \vith  the  swarming  insect  life,  roust 
provide  many  illiustrative  instances. 

Syphilis  is  lesa  likely  to  be  propagated,  since  the  parts  affected  are  iu 
»neral  covered  up. 

Father  Damien  attributeil  his  leprosj  to  the  inoculation  by  a  fly  of  an 
abraaion  of  the  acalp. 

Infected  flies  may  be  chopped  up  \vith  suuBage  meat,  and  thus  dis- 
semioate  disetise. 

It  is  sUited  that  yellow  fever  can  be  transmitted  by  mo8quitoe8  whicli 
have  bitteu  a  iHitient  ou  the  third  to  8ixth  day  (incluaive)  of  the  diaease, 
and  that  in  the  caae  of  one  or  t\vo  bites,  only  a  benign  form  is  transmittetL 
1'reventive  inoculation  by  thi^t  method  has  been  suggeeted. 

LITERATURE.— Horr.  7V.  Ent.  Soe.  London,  1839.  n.  26«.— Pttivor.  This«  de  TariB^ 
IHtCii,  htTvtj  de  IHjitt^rfj)  Itiiupi'**  dan*  It  etrrp*  huma  i  ii .  ~šl  MM  A.  Ht.  Louii  Mtd.  and  Surg. 
Jour.  IW^,  ]>.  'iO^,  elc.,  "  INnuilo-jMUTUiJliHm  ofDijtloru  jnniun." — HitAl*K.  Tkuriachen  Para- 
tiUiiilft  Mtn.<i4-hft.  WuKlitirj<,  185»r>.— LaM.iril  TliiJin  ilo  l'*ri!«,  1SI»7,  £tuJ*  »ur  la  Myasf.. 
— Uai  TlKit.     Lti  Toxitua,  18M.— KtltNEB.     iV«/.  lli»L  u/ Planil,  vol.  i. 
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NAILS,  AFFECTIONS  OF  THE 


nflyopathres.    Set  Muscles. 
IVIyoplai     Ste.  Refraction. 
IVIyositis.     Sce  Muscles. 
IVIyxcBdema.    See  Thvroid  Glani>. 
Naevus.    See  Electrolvsis,  Tumouks. 
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Whitb  Spot.s,  Etc.     . 
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TioNs 228 
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Aa  the  scope  of  tliis  urticle  is  inainly  cliuical  and  practical,  a  knowledge 
of  the  auatomy,  phy8it)logy,  and  developmeut  uf  the  nails  im  the  part  of 
the  reader  will  he  assumed  (1).  The  point  to  be  borne  iu  mind  ia  that  the 
nails  are  apecialiaet^l  portions  of  the  general  integuiaeat  or  skin,  and  are 
liable  to  the  same  pnthological  proccsse.s. 

Tho  alteratiou8  nvet  with  alfect  the  uiuIh  iu  their  texture,  shape,  and 
colour.  Usuallj  ali  these  modifications  are  present  at  the  same  tirne  in 
varjing  degrees. 

In  rare  casea  the  naila  uiay  he  uiuch  thinner  and  softer  tlian  usual 
{atrophij),  being  soinetimes  reduced  to  a  mere  filiu  (Wilson)  (2).  Or.again, 
they  may  be  very  brittle,  spUtting  and  cruinhling  aa  the  resiilt  of  slight 
injuries  or  when  trimuied  {onyckorrhexis).  Transverse  furrow3  are  of  fre- 
quent  occurrence,  and  the  atrophie  chaiigea  often  give  rise  to  a  jjitted  worin- 
eaten  appoarantie. 

Ou  the  other  hand,  tliere  laav  l>e  hjpertrophv  of  the  hard  iiail  substance 
{onychauxis).  It  ia  neceast^irv'  liere  to  diatinguish  trne  hypertrophy  from  the 
claw  and  horn-like  forniations  {omjchogryphosh — more  correctly  onycho- 
gTypons),  \vhioh  are  really  keratomuta  of  the  nail-hed,  and  in  no  sense  a 
primary  change  of  the  nail  proper  (y).  The  subject  of  mn/choffn/posis  vvas 
tirat  fully  investiguted  by  Vireliow  (4).  In  this  iiondition  the  overgrowth 
ia  very  niarked,  the  uail  Itecouung  more  or  lesa  di.scoloured,  yellowi8h  brown, 
or  dirty  lookiug;  and  assuniiug  various  shapea.  aoniettmes  looking  like  a 
great  claw,  at  othera  being  twisted  like  a  ram'8  horu.  The  Hiirface  of  the 
nails  is  ridged  and  irregular,  and  bcneatli  them  there  are  Boft,  dirty,  evil- 
smelling  niiisses. 

Onijchotfri/posi.-i  haa  been  ohserved  in  a  variety  of  conditions.  which  will 
be  touclied  upou  further  on.  Excesaive  overgrovvth  frequently  ciccura  in  old 
and  bed-ridden  poople,  espeoiallj  affecting  the  big  toes. 
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A  true  h)'pertrophy  of  tlie  nail  takea  plače  in  acromegali/  (5j. 

The  curvature  of  tho  nails  o%'er  tlie  ends  of  the  tiagers  may  be 
exaggerHteil,  \ntliout  hjpertrophv  or  other  chaage  in  the  nail  substance, 
autl  tjuite  apart  froia  i-liihhing.  As  far  as  ahape  is  concerncd  the  nails  uiay 
be  tiatteDed,  or  depressed  and  conoave  on  the  surface  (sjunm-naUs — 
kmlonychia).  The  nails  may  ali^o  vary  greatly  in  lenglh,  breadth,  and  so 
forth. 

Or,  again,  the  normal  longitudinal  ribbing,  curresponding  to  the  ridges 
of  the  nail-bed,  may  be  atrentiiateil  or  abnoruiaIly  developed.  In  some 
instances  there  is  a  inarketUy  raised  median  longitudinal  ridge,  the  nail 
»lopiug  a\vay  laterally  on  eitlier  side,  like  the  mol"  of  a  house  or  a  keel.  This 
median  ridge  may  divide  tovvards  the  distal  eiid,  giving  rise  to  a  V-shaped 
appearance.  This  ha«  been  observed  in  ali  the  Hnger-nails  of  a  patient 
othenvise  well  (6). 

WTien  the  skin  at  the  root  nf  the  nail  coalesces  witb  the  latter  and 
advances  with  ita  growth,  acondition  which  goes  by  the  name  oi  jttcrygiuin 
unffuis  is  attained. 

The  opposite  change  to  this  ia  very  rare,  viz.  recesaion  with  expo8ure  of 
the  nail-root  (^fi^us  unguiiim)  (7). 

In  cases  wbere  the  nail  bas  been  badly  injured  it  is  gradually  shed,  a 
new  nail  meanwhile  8lowly  fonning  beneath. 

White  8]X)ts  (Unconyckin  vel  leucfjtathia  punctata — jlora  un(/uium,eVc.) 
are  often  met  vrith,especially  in  children  or  individuals  with  delicate  naUs, 
aa  a  result  of  slight  iujuries.  In  rare  cases  transverse  wliite  bands  have 
been  met  vvith  Heucojiychui  striata')  (8),  or  the  leuconychia  may  be  complete, 
the  whole  of  the  nail  being  atfected  {leucont/chia  totalis).  In  the  latter 
jfche  colour  varies  from  an  opaque,  dead  uhalky  white  to  a  bluish-vhite.  In 
jme  of  Lbe  patients  the  etiology  wa8  obseure;  in  others  the  change  wa8 
H8»<HiaLed  with  various  morbid  conditions  (9).  In  a  čase  under  Krieg  and 
Wel»er  (Oa)  some  of  the  nails  also  exhibited  the  sjioon-like  deformity 
rcferred  to  aliove.  As  to  the  cause  of  the  whilene88,  it  bas  Ijeen  fonnd  to 
be  due  to  air-bubbks  tinding  their  way  into  the  iuterstices  between  the 
nail-Iayer8,  but  Unna  points  out  that  this  must  be  looked  upou  as  a  8econdary 
phenomenon.  In  his  opinion  tlie  main  pathological  feature  is  an  abnorntal 
fiolluess,  with  swelliiig,  of  the  nail-cells.  This  softness  wa8  very  obvious  in 
a  wi»t  under  his  observatinu  (10).  In  this  patieut  the  toe-nails  \vere  nor- 
mal, but  some  of  the  haiis  were  wliite  (leucotru:hia).  The  finger-nails  are 
more  U3UHlIy  anix;ted  ;  but  in  Krieg  and  Weber'8  čase  the  toe-uaila  were  alao 
involved,  but  to  a  less  dcgree. 

Unna  (11)  also  de-wribes  another  condition  (scleroni/chia),  in  which  the 
nailfl,  from  behind  forvvards  are  thiekenetl,  inelastic,  hard,  rough,  and 
opttque,  and  of  a  yellowi8h-grey  tint.  This  a])peai'8  to  be  a  pure  nail 
<lisi'a84'.  as  the  skin  surrnunding  the  nails  and  elBewhere  about  the  l)ody  is 
t[uite  hwilthy.  Mure<jver,  no  constitutional  cause  can  Ihj  discoveied  to 
•ocount  for  the  nail-changes  (aee  further  on,  section  xii.,  Anomalous  and 
Obacure  Atlections  of  tho  Nails). 

Noilfi  may  also  appear  in  the  wrong  plače,  at  timos  at  the  ends  of 
amputatiou  stumps  (12). 

In  souie  uises  of  fmcture  of  the  loiig  l>oues,  the  nails  have  been  arrested 
iti  tliL'ir  growth  (13). 

The  afJVt^tiouH  of  the  uails  as  they  nccur  in  practice  vrill  now  be  roviewod, 
together  with  rare  conditions  which  may  at  any  tirne  come  ander  observa- 
tion.  Various  classifications  have  been  suggested  from  tirne  to  tirne.  In 
thia  place,  bovvever,  the  sulijuct  wdl  bo  dealt  with  under  general  heading'?, 
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H  Hcheme  which  it  ia  hoped  will  he  tbuutl  more  practit;ally  usefiil  for  retereuce, 
ttlthough  not  strictlj  scieiitific.  The  ideal  classificatioti  fnunded  on 
Etiology  is  yet  to  seek. 

I.  CoNUEJfiTAL. — Abaence  of  the  nails  {anontjchia  congenita)  is  rarely 
vnet  with,  but  cases  have  been  r«corded  iii  wbicb  there  was  uo  trace  of 
tinger-  and  toe-nails  at  birth  (see  under  section  v.  for  an  interesling  čase 
of  the  kind).  At  other  times^  the  naila  may  be  extremely  rudiinentaiy, 
and  more  Lhan  one  child  in  the  same  faniily  inay  exhibit  this 
anonialy  (13a), 

Vitriuufi  congenital  malforiuations,  such  as  suiK3rnuiuurary  fingera  and  so 
forUi,  need  not  det:un  na.  P.iit  brief  retertjutie  to  the  foUoNving  čase  maybe 
made  liere,  viz.  aii  enlarged  tenuiuiil  ])halanx,\vit!iaiienlarged  nail  preaent- 
ing  a  luarked  median  longitudimil  ridge.  liaa  l>eeu  observed,  indicating  ap- 
parently  a  digital  bifiircatiou  (14)  (or  ?  si/ndiictylm).  Brittle  nails  have  also 
been  recorded  {ori.ijfk(>irhexis).  Fnr  a  complete  accouut  of  congenital  nial- 
lormations  the  reader  is  referred  to  Hellers  Afonojraph  (15). 

Congenital  jjemjjhigns  {epideTmolysis  hullosa)  is  dealt  ^Tth  in  section 
v.,  and  congenital  sgphilis  iu  Bcction  ix. 

II.  IlEREriiTT. — Varioua  nail  eouditions  have  been  fouud  to  txiciiT  in 
several  members  and  generations  of  one  faniily.  White,  opaque,  longitudi- 
nally  striated  nails  of  the  fingers  and  Igq^  {^.  onychia  totalis);  the  grand- 
father  \vas  said  to  have  had  \vhite  spota  tmly  (16).  Faniily  httcopathia  of 
nails  haH  also  been  observed  by  Lawrence  (17). 

D.  W.  Myntgoiuery  has  seon  herL'ditary  shedding  of  the  naik  (18). 

Nicolle  and  Ilahpre  (19)  foiuid  nail-cbangee  runnin-^  through  8ix 
generations,  no  lesa  than  thirty-8ix  membera  of  the  family  l>eing  aHected. 
The  naila  \vere  more  or  lesa  longitudinally  ribbed,  yello\vish,  tlaky,  and 
brittle  ;  tateral  ulcenitious  also  occiirreci  leading  to  the  shedding  of  the 
affected  nail.  Mental  tliseases  (the  original  patient  wa8  an  idiot),  hy8teria, 
and  so  forth  also  ran  in  tlie  family.  An  intereating  point  \vas  that  the  hair 
wa8  eoneiirrentIy  atfected ;  it  uas  thin,  whitiHh,  and  easily  puUed  out. 
Corrdution  o/  groirih,  though  Itable  to  exceptions,  is  vvell  kuovvu,  autl  in  a 
general  way  gotni,  sound  naila  vrill  be  found  going  with  soiiud  teelh  and 
atrong  hair.  I  have  observed  brittle  naik  aasociated  with  abaence  of  the 
uterus  in  a  young  woman  of  18.  Her  skin  \v».^  dry  (zeroderma),  and  there 
wa8  little  hair  about  the  pubes ;  but  the  teeth  were  very  good,  and  the  hair 
of  the  BCalp  pleutiful  (aee  also  Kadcliffe-Crocker'«  Congenital  Atrophy  of 
Skin  Čase,  section  v.). 

Spooning  of  the  nails  (koilojigchia^  has  also  been  Ibund  iu  .several 
members  of  one  family.  The  linger-nails,  and  toe-naila  too  but  to  a  less 
extent,  were  concave  from  liefore  backT.vards  in  a  vroman,  aged  forty,  and 
the  defonnity  was  atated  to  exiat  iu  her  brothera  and  sisters ;  her  father, 
his  brothera  and  aiflters  ;  and  alflo  ber  paternal  grandfather  (20). 

Aa  to  the  nails  in  psoHrtsis  and  epidermali/sis  hulhsti,  see  section  v. 

IU.  Injuries. —  In  tliis  connection  it  is  neoes.sjirv  to  consider  not  only 
the  nail  proper,  but  also  the  matrix  and  nail-bed,  with  blood-vessels  and 
nervea,  iu  short  the  nail-organ,  as  it  has  been  ciiUed.  This  remark  applies 
to  diseases  of  the  nail  generalty. 

Crushes  and  blovvs  leading  to  eub-ungual  haemorThagesmayre8uIt  in  the 
shedding  of  the  nail,  follovved  by  a  slovv  regeneration. 

Cuts  with  sharp  instrumenta  tlirough  the  nail  may  give  rise  to  per- 
manent  ridge^?.  When  the  root  of  the  nail  haa  fjcen  involved,  the  skin  has 
been  observed  to  coaleace  \vith  the  nail,  with  a  permaueut  irregular 
pterggium  MTj^Mts-like  condition. 
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The  habit  of  bitiug  the  root  of  the  nail,  met  wiLli  in  neurotic  individualfl, 
results  in  esaggerated  longitudiual  ribbiiig,  hrittleiiesa,  transverse  depres- 
sions  and  irregular  protubomuces,  or  loss  of  nail  with  regeueratiou.  The 
thurab-uails  are  those  usually  iuvolved.  but  several  or  ali  the  finger-nails 
may  be  more  or  lesa  aftected.  In  such  caaes,  too,  the  nails  are  diecoloured. 
jellovvish,  or  dirty  looking. 

Uoemorrhagca  into  the  nail  itself  has  been  observed  as  a  result  of 
injuries  (21). 

Rontgcn  Bat/s — The  eHects  of  the  X-ray8  may  be  included  under 
Injuries.  Individuals  habituany  using  and  deinonstrating  the  ray8 
frequently  present  chaiiges  iu  the  tinger-nails.  In  a  ca.se  vvhich  came 
under  my  notice  ali  tbti  nails,  except  those  *if  the  thiimbs,  \vere  irregular, 
rough,  and  transverselv  furrowed.  The  condition  is  the  result  of  the 
dermatitia  induoeii  by  the  ray8,  andwhen  the  latter  is  marked  and  rccurrent 
the  changes  in  the  nails  niay  be  jKjrmancnt.  Iu  inild  cases  the  nails  are 
stated  to  ha  ve  8lowly  become  nonoal  again  (22). 

Orcupntion. — Variotis  trades  are  ininiieal  to  the  nails.  Characteristic 
discoloration  are  seen  in  French-iKiliKliers,  \vith  nther  nutritional  changes,  jis 
a  soijueuce  of  the  irritant  derniatiLis  from  which  such  workers  suiTer.  In 
laundresses,  hou8ewivea,  bamiaids,  and  others  having  their  handa  much  in 
water  or  soda  solutions,  the  naila  become  thin,  irregular,  hrittle,  and  so 
forth.  Lithographers.  wlio  usc  nitric  acid,  have  rougli,  discoloured,  and 
painful  nails.  l{ayer  has  observed  a  retjession  of  the  skin  at  the  root  of  the 
nails  in  curriers  (Jfrus  unguium,)  (23),  (See  also  seetion  v.  under 
Eczema. ) 

Manicuriata  use  a  varnish  \vhich  I  have  seen  lead  to  redness  and  in- 
tlammation  of  the  skin  about  the  root  of  the  nails,  the  latter  becoming  aoft 
and  brittle. 

Auiong  injuries,  damage  to  the  nails  arisiug  from  htat  and  cold  muat 
also  be  nientioned  (24). 

Splinttrs  under  the  nails  may  Bometimes  lead  to  permanent  deformities. 

I  have  also  seen  the  nails  gTeJitly  altered,  and  some  of  them  practi- 
cally  deetroyed  &t>m  the  indiscriminate  therapeutic  applieation  of  eaustics  in 
childhood. 

IV.  General  Diseases. — The  nails  may  be  variou8ly  modified  in  a 
nurnl)er  of  diseases.  The  curvature  aHsociated  with  clubbing  of  the  tinger 
ends  in  phfjiisis  is  well  kno\vn.  A  similar  condition,  \vitfi  <yano8iH,  occurs 
iu  contjfnital  rnalformation  »f  the  heitrt  (patent  "  undefended  .space  ")  (25). 

In  diabetes  irullitus  »hedding  of  the  naila  has  been  observed,  and  thia 
ite  apart  from  diabetic  gangrene. 

Subungual  hirmvrrhat/es  occur  in  Kur%yy. 

In  »lurmia  (chlorosis),  the  pallor  of  the  nails  is  »ometimes  very  marked. 
There  is  no  dividing  line  to  shovv  a  lunula.  This  i.s  a  blooil  condition, 
analogiMiH  to  the  pale  conjunctivii*,  skin  and  mucous  membrane.s.  It  must 
not  be  coufused  vvitli  Uuconi/chia  totaUs,  which  it  very  much  looks  liJte  at 
first  lught. 

Atrophj  and  brittleness  of  the  nails  have  been  seen  ia  association  witli 
osteo-arthritia  (20). 

Tlic  nails  havo  been  shed  in  enteric /ever  (21). 

It  htm  iKjen  stated  that  reetly  nails  (i.e.  marked  longitudinal  ridges)  are 

liftoant  of  gi>ut.  I  have  certainly  seen  this  condition  where  there  wa8 
DO  gout ;  and,  where  gout  was  present,  I  found  the  patient  had  been  iu  the 
habit  fnr  ypjirs  of  biting  the  skin  at  the  root  of  the  nails,  somotimes  to  the 
quick-     'ilie  fact  is,  this  longitudiual  striation  increasea  with  age.    In  young 
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clulJreii  the  nails  are  noruuilly  smmitli,  but  in  old  people  ribbiug  is  the 
rule. 

Chaiiges  iu  tbe  nails  may  be  tbund  assofiated  vvith  a  number  of  other 
complaiuts,  sucb  as  rhcmitaficfever  and  so  ibrth,  but  tliese  cannot  be  dealt 
with  at  turther  kmgth  in  this  place. 

One  interesling  luct  in  connectjon  with  ali  prostrating  illnesses  is  the 
tranaverse  depressiou  left  as  a  lueiuorial  in  the  thumb-naib,  Ibr  thev  shovr 
it  best.  This  fmTow  slowly  gro\v8  uut  iu  tirne,  but  ils  pre.sence  is  an  indi- 
cation.  Tiy  raea«urements,  added  to  the  knovvledgc  of  the  average  gro\v(h 
of  nail.an  approximate  estiniate  of  the  liiue  that  haa  elapsed  since  an  illnesa 
cau  bf  arrived  at.  A  succession  of  altcrnate  \vavy  ridges  and  furrovvs  vvould 
point  to  recurrences  and  relapses. 

V.    DiSiEASES  OF  TU  K  SkIK,  INCLUDING  THE  AcUTE  KXANTHEMATA. — The 

latter  disuaaus  bave  Ijcun  included  in  tUt«  group,  as  the  nails  in  them 
become  involved  lty  coiitiiniity  or  proxiuiity  of  the  morbid  clianges  occur- 
ring  in  the  skin.  They  will  V»e  dealt  vvith  hrst  and  cleared  out  of  the  way. 
Tliey  are  praetieallv  limited  to  two,  viz.  sumU-pox  and  scarlatina.  As  to 
the  fonuer,  \vheu  pustules  fonn  abnut  the  nails.  varions  changes  uiay  result. 
They  may  becomc  rough,  iineven,  discoloured,  or  they  may  be  shed  and  not 
regenerate.  Loc-ke,  who  waa  a  uiedical  man  as  well  as  a  philosctpher,  refers 
to  a  cimdition  of  ovijchiHjrtjphons  aa  a  8equonce  of  variohi (28).  Papules  inay 
devolop  under  the  uail. 

In  scarlatina  elunlding  of  the  nails  and  transverse  fun'0W8(29)  have  also 
l>een  observed.  Villarct,  \vlio  recnrds  his  o\vn  čase,  lost  his  Hnger-  and  toe- 
nails  alter  an  attack  of  sc^rlet  fever,  ne\v  uails  graduallv  replaeing  the  old 
ones  iu  from  three  to  six  uionths(30). 

Auiong  diseuses  of  the  skin  ecztitui  of  the  hauds  and  feet  is  one  of  the 
most  eommon  causes  of  alterations  nf  the  nails,  especially  \vhen  rei>eated 
attaeks  oecur.  In  this  gruup  the  so-called  trade  eczenias  and  itcke.^  find 
their  place  (haramid's,  bricklayer'a  itch,  and  so  ibrth) ;  they  are  no\v 
more  uaually  alluded  to  under  the  headiug  of  irrUant  derinatitis.  Auiong 
sueh  irritiint  oauses  araenic  niust  be  mentioued.  ^VTien  this  agent  was  used 
to  preserve  bodies  for  disseuting  purjio^en,  intlanimation  of  the  tingera  and 
natii-niatrices  wa8  of  fretjuent  oocurrence  amoug  niedical  students(31). 

In  eczema  the  nail-changes  oliserved  vary  greatly — thitkening,  thinning, 
pittiug,  dirty  yell(>wi8h-brown  discolorations,  furrovvs,  brittleness  witli 
splitting,  and  so  forth.  Iu  severe,  long-standiug  eases,  a8st>ciated  with 
depression  or  u»eu tal  stress,  onychiif/n/pkosis  may  itecur  and  prove  very 
troublesome.  Or,  agaiu,  the  nails  may  l>e  redueed  to  mere  horny,  shapeless 
excrescence8.  In  some  pitienta  more  or  les«  spooning  may  result  (32),  or 
the  uail  proper  may  be  raised  by  subungual  hyperkeratosi.s. 

Fhfpcridrosis  of  tlie  handa  an«l  feet  is  fre([uently  fdund  in  eczematous 
conditious  uf  the  extreinities.  When  tlie  former  has  beeu  of  long  standing, 
I  have  sei;ti  the  uails  thiekened,  \vith  longitudiual  ridges  and  tranaverse 
furrow3  and  protuberauces.  Tlie  association  of  hyperidro8i8  and  keratosLs 
is  also  well  kuovvu  ;  here  again  nail-eliauges  <x"cur. 

It  ia  not  uncomnion  to  tind  the  nails  involved  in  psoriasis,  either 
alone,  which  is  mre,  or  with  evidence  of  the  disease  in  other  parts  of  the 
body,  which  is  usual;  The  ehanges  iu  the  nails  vary  in  eharacter,  some- 
timea  alight  pittiug  t»uly  heing  present.  In  other  cases  the  nails  are 
thiekened  and  diseolnured,  or  onychogryphoKi8  inay  oecnr(33).  A  eommon 
appearance  is  the  looseuing  of  the  nail  at  the  sides  of  its  free  border ;  it 
may  be  limited  to  the  corners,  but  frequently  it  extenda  tovvards  the  root, 
down  the  sidea  of  the  nail,  or  the  whole  or  the  free  border  may  l)e  aflected, 
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lore  or  lesa  of  the  distul  part  of  the  nail  beiug  aepurated  Croia  its  l>ed. 
One  or  more  nails  iuay  be  involved.  Hatchinsou  cotisidera  tlie  chaoges  juat 
referred  to  are  characteristic  of  psoriosis;  but  Kiidclille-Urockor  doea  not 
agreu  with  him  on  that  point.  The  latter  observer  lias  seeu  detacbment  of 
the  uail  down  the  sides  where  tbere  waa  no  evidence  of  psoriaaia  (;i4).  I 
havG  exanuned  the  nails  in  a  number  of  psoriiisis  cases,  and  I  have  met 
with  a  variety  of  changes.  The  gradual  detachment  of  tlie  nail  from  its 
bed,  from  the  free  edge  towards  llie  lunula,  I  liave  seeii  l^econie  more 
marked  aa  the  geucrali»ed  skin  eriiption  iinproved.  Papulea  uiay  develop 
under  the  uaila. 

In  jnii/rinsis  ruhra,  one  of  the  fevv  universal  diaeases  of  the  skin,  vvhich 
somutimetj  supervenes  on  a  generalised  psoriaais  or  eczema,  nail-changes  are 
constant — varying,  of  coiirse,  in  degree  sujcording  to  the  duration  and 
acuteneas  of  the  inflammatory  coudition.  Thickeuing,  trausverse  furrovva 
und  ridges,  Bhedding,  and  so  forth,  are  observed.  .Similar  changea  occur  in 
peinphi(/u$ /oliactus,  vvhich  also  involves  the  whole  of  the  body. 

The  naib  are  sometimea  affected  in  recurrent  dcsijuajnative  scarlatini- 
/orm  dernmtitis,  aad  in  the  earlieat  recorded  Ciifie(35)  the  nails  were  ali 
throvvu  otV,  new  onea  Uiking  their  plače  in  about  8ix  months. 

When  scrofuloderma  occura  on  the  tingers  round  the  nails,  the  latter 
may  l>e  elongated.  with  increased  curvature,  over  the  tinger-enda,  trana- 
ver)<ely  ridgcd,  u  ne  ven,  dirtj,  and  discoloured,  with  a  tendency  to  unyuho- 
'gr)'iK>8i*. 

In  lejrrosif  varinus  alteralions  of  the  nails  are  observed.  Thev  are 
brittle,  farrowed,  reduced  to  amorphuus  horiiy  masses,  or  tliuy  may  come 
away  entirely  on  some  of  the  trjea  and  tingera.  The  sheilding  of  the  big 
fcoe-nail  mav  reault  apparentlv  from  the  formation  of  a  buUa  about  its  root. 

I  have  also  notcd  8yumietricHl  lougitudinal  ridging  of  the  t\v<i  ring 
finger-naila. 

The  nails  are  alway8  affected  in  epidermoh/siA  hullosa  {hereditaria), 
eometimea  called  congenital  pemjikvjua.  Tliey  may  be  completely  de8troyed 
or  reduced  to  small  horny  pega  In  other  caaea  the  nail  may  become 
aeparated  from  ita  l)ed,  with  thickeuing  and  alao  accunuilation  of  dirty 
epithehal  maaaea  beneath,  and  thia  nuite  apart,  apparently,  from  the  occur- 
ronce  of  biilhe  about  the  nail-root8(36). 

Itadclitte-iJrocker  bas  recorded  au  unusual  c-ii«o  uU;viifjaiital  nfmjdn/  nfthr 
skin,  8«n'ural  f^iture«  nf  which  ure  of  iuterest.  The  patient  wa8  a  girl,  aged 
flve.  born  at  fuU  term  with  neither  hair  nor  naila,  but  the  latter  began  to 
grow  a  week  after  birth.  The  leeth,  vvhich  appeared  at  the  usual  tirne, 
were  souud  and  gtxid.  Ali  tlie  finger-naila  and  the  big  toe-nails  were  dia- 
coloured  an<l  almnst  black  for  aljout  tvvo-thirds  of  their  length  (36a}. 

In  a  casc!  of  nranthosii  nufricans  the  patient  developed  white  tranaverao 
baniU  in  nejirly  nll  the  tinger-nails,  as  a  reault,  apparently,  of  an  iutttrcurrent 
illue8i)(37)- 

The  naila  may  be  «hed  or  altered  in  their  nutrition  in  acute  gentralUed 
alopecia  {alopecia  totalis  vel  tinivermlis  nrurotica). 

Stoue  haa  deacribed  annual  ahe<lding  of  the  skin  and  nails  in  a  man  of 
lifty.     Thin  h»ul  occurre«!  regularly  for  SL-veral  yeiir8  (38). 

Nail-changes  have  been  noted  in  a  nural>er  of  other  skin  diHCiiaea,  such 
tui  prmphvjuA,  dKrmatitia  kerpetiformis,  aclerodnetj/lia  (39)  {ttflrrodirma), 
pUyrituii  ruhra  pilaru,  and  so  forth.  For  further  particular«  t!»e  rejuier  is 
referred  to  these  conditiona  in  other  parta  nt  the  Enci/elojHtdia  Medica. 
One  point  to  remember  is  that  difTcrtMit  cause«  may  load  to  the  aame  kind 
of  OAil-chan^ie,  and  variou.'«  »p|Hiaram»ia  in  the  naiU  iuay  depcnd  on  one  and 
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the  same.  diaeiiae.     The  coiitinuitj  of  the  Liasues  should  Ite  Ijorne  iu  niiud : 
the  nails  ure  part  aml  parcel  of  tJie  general  integument. 
{Pdhgra,  see  sectiou  xv,) 

VI.  D18EA8E8  OF  THE  Nebvous  Svstem. — Ntrves. — As  a  result  of 
injuries  (^un-shot  \v0uml3,  divisiori,  etc.)  and  disease  (ueuritis)  of  tlie  peri- 
pheral  nervea  (40),  nail-changea  bave  Iteen  noted  in  ass^iation  with  glu88y 
skin  and  muscular  atrophy,  such  as  mCTeased  curving,  brittleneaa,  furrovrs, 
atrophj,  hypertrophy,  onychc)gr)']^)08is.  and  eveu  shedding. 

Tlie  uuils  taay  also  be  altereil  in  the  cunditiou  kno\vu  as  crytkroirulalgia 
(Weir  Mitchell)  (41),  which  is  iucluded  here,  although  there  ia  stili  dis- 
agreement  aa  to  its  exact  etiology  and  pathology. 

Spinal  Coni. — Various  chauges  iu  the  nail«  liave  been  noted  in  tabes 
dorsalis,  myelitis,  $y'n)ujomyelia  (see  also  aection  viii.  Morvan's  Diaeaae), 
and  80  forth. 

8uh-unffU(d  h<rm<rrrhages,  followed  by  repe-ated  shedding  of  the  big  toe- 
nails  liave  l>een  neen  to  occur  in  diMeminakd  sclrrosis  and  e8pecially  in 
tabes  (42).  In  these  cases  the  big  toe-nails  were  8yuimetricaUy  affected, 
but  not  8imiiltaneou8ly  ;  they  \vere  rapidly  replaced. 

Brain,  includinij  Insanitij. — Mauv  oliservers  hiive  called  attention  to 
alterations  in  the  nails  in  ffe nemi  paral i/ds,  epilepai/,  and  so  forth  (43). 

Mental  Shocks. — Caaes  ure  on  record  where  shock,  great  fright,  and  ao 
forth  have  been  foUovved  by  the  shedding  of  the  nails  (44). 

VII.  Onvchia  MALitiNA  (\Vardrop)  (4.'i)  (ont/s-is  den  8crofnleux)  (46). — 
Under  thls  name  Wanlrop  dtiseribed  a  condition  whi<!h  comrnenced  \vith 
niarked  .svvelling  of  a  deep  red  culuiir  of  the  S(jft  parLs  at  the  root  of  the 
nail.  Uleeration  of  the  soft  parts,  with  a  thiu  iohorous  discliarge,  occnrM, 
leading  to  tumefaction  about  the  end  of  the  alfected  toe  or  finger.  The 
nail  losea  its  natural  colour,  ita  growth  Ls  interrupted,  and  in  some  placea 
appears  to  have  little  connectiou  with  the  soft  parts,  The  j>ain  is  8«:)me- 
times  very  great,  liut  it  may  be  absent.  The  big  toes  and  thuiiib  are  most 
freqnently  affeeted,  the  patients  being  usual]y  young,  This  conditiou  m 
scrofuloiia  in  nature.  It  is  uncommon,  and  there  is  no  doubt  thut  it  has 
been  confuaed  vvith  ni/philitiG  2}cnoni/ckia  (see  section  ix.). 

VIII.  Whitlo\vs  are  a  common  cause  of  lualformation  and  destruction 
of  the  nail.  They  inay  wcvir  iiuder  the  nail,  or  at  its  root  or  sidea.  Severe, 
neglected  whitlo\V3  of  the  pulp  of  tlie  finger,  leading  to  destruction  of  the 
terminal  phalan.\,  will  naturally  an"ei:t  the  nail  iu  ita  shape  and  texture. 

Auiong  the  cbanges  I  have  uoted  aa  a  reault  of  a  whitlow  at  the  root  of 
a  nail,  are  irregular  growth,  with  trausverae  wavy  ridges  and  furroWB, 
brittleness,  and  splitting  when  trimuied.  Or  a  thiekened  uiediau  longi- 
tudinal  ridge  may  form,  with  an  indeutation  at  the  free  end.  Or,  again,  the 
nail  may  be  slowiy  čast  off,  a  new  nail  gradaally  taking  its  plače. 

In  some  cases  reourrent  auperlicial  pustulatiou  (irritatiou  of  thimble, 
etc.)  may  eventually  give  rise  to  lougitudiual  striatious,  protulieranceg,  and 
80  forth.  In  a  čase  of  this  kind,  going  on  for  «  year,  about  the  root  of 
some  of  the  finger-nails,  the  latter  had  either  been  ahed  or  bad  sheUed  off 
in  flakes.  The  aftected  nails  were  browni3h-yello\v,  thiekened,  vvith  trans- 
ver^e  furrow3.  The  patient  also  auffered  from  Eaifwtud's  disease  (local 
s}Ticof.e  and  a»phyxia  of  several  lingers),  and  the  uail.-^,  \vhich  were  not 
liable  to  the  reeurrent  gatherings,  were  pitted,  furrowetl,  and  riblmd,  with 
whitc  spots ;  one  nail  presented  a  crescentic  whito  l.iaud  near  the  free  end, 
with  touca\ity  forwards  {leueonycMa,) 

Recurrent  punctatc  auppuration  in  the  nail-bed,  U8ually  aHecting  ono 
finger,  occurs  iu  ehildren,  fTeqiieDtly  according  to  HutchiuBon  (47). 
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Mbrvans  Disease  (8yTiiigomyelia)  may  be  included  in  this  group.  In  this 
condition  whitlow8,  pamless  in  the  great  majoritj  of  (jases,  occur  for  year8 
about  the  tinger  ends.     The  naila  may  be  shed  or  altered  in  various  way8  (48). 

IX.  SvpHiLis  (j)soriasis  uuffuium  is  a  term  sometimes  improperlj  used 
for  Byphilis  of  tlie  nail). 

When  the  jrrimart/  chancre  occure  about  the  nail,  the  latter  may  be 
de8troyed  to  a  greater  or  lesa  estent,  or  become  permaneetly  deformed, 
w"ith  irregular  ridgea  and  furrow8,  discoloured,  and  brittle,  the  more  so  as 
the  8yphilitic  nature  of  the  sore  is  often  at  tirst  and  for  some  time  quite 
overlooked.  The  pain  ia  deacribed  as  being  very  severe,  and  this  frequently 
leads  to  the  erroneous  diagnosis  of  whitlow. 

In  the  course  of  sjphiiis  papules  mtty  appear  iinder  the  nails.  Vanous 
ohanges  have  been  obBerved,  suoh  as  tbinaLag  and  splittiug ;  or  the  surface 
may  become  fuiTowed  and  discoloured,  with  superticial  pittiug  and  erosions 
(onj/chia  st/philitica). 

A  more  important  condition  is  8yphilitic  perionj/ehia.  The  rash  may 
aflfect  the  neighhourhood  of  the  nails,  thus  leading  to  disturbancea  in  their 
Dutrition.  Or  they  maj  become  atl'ected  by  the  eztension  of  a  tertiary 
pabnnr  8yphilide. 

When  ulceration  with  secretion  of  pus  occura  it  is  more  serious,  as  the 
nail  may  I«  destroyed,  or  at  any  rate  shed,  being  8lowly  replaced  by  one  of 
poor  quaUty.  In  such  cases  there  is  usuaUy  svrelling  of  the  end  of  the 
aEfected  toe  or  finger. 

Congenital  Si/}yhili8. — Onychia  and  perionychia  occurring  in  infanta  and 
children  is  suspicious  of  8yphili8.  One  or  more  nuils  may  be  involved  or 
8he(l»  aud  the  condition  arise  apirt  froiu  any  skin  rash.  lu  the  congenital 
bullom  sifphilide  both  finger-  and  toe-nails  may  become  uneven, discoloured, 
with  crusts  about  the  roots,  and  a  red  areola  beyond. 

X-  Parasitic  Diseases  (exclu8ive  of  the  Schi2omycete8). — 1.  Fangi. 
cL  Onychomycoais  {O.  trichophytina-Tinea  unffuis  vel  unijuiv.vi). — Bingwonn 
of  the  nail  may  be  associated  with  the  disease  in  other  parts  of  the  body,  or 
the  nails  only  be  involved.  One  or  more  of  these,  either  of  the  fingers  or 
loes,  nuiy  be  aifected.  The  conditiun  is  e88entially  a  chronic  one,  and  may 
date  baok  severni  or  many  year8,  twenty  (81),  or  more  (49).  The  nails 
themselves  are  brittle,  discoloured,  of  a  dirty,  browni8h  hue,  rough,  fuTTOwed, 
aud  Htriated,  with  tlaky  surfac«.  I  have  found  it  require8  much  patience  in 
some  caaes  to  fmd  the  fungus  in  the  scrapings.  The  back  of  the  susjjected 
nail  should  be  acraped  to  a  good  deptli  \vith  the  sharp  edge  of  a  sllde  or 
with  a  knife,  and  the  debris  examined  (with  a  high  powe.r)  after  prolonged 
soaking  in  liq.  potaasie  B.P.  (about  5  per  cent),  or,  l>etter  stili,  in  a  40  per 
cent  Bolution,  which  more  rapidly  elaritios  the  preparation.  If  no  fungus  be 
found  at  first,  more  liq.  potasHiii  should  be  added,  and  the  slide  examined 
several  times  at  iutervals,  wheu  patience  will  be  revvarded  by  the  di8covery 
of  dichotomou8ly  branching  and  8hortly  segniented  mycelial  filaments,  or 
chuin  formations  may  occur  bere  and  there  or  f»redominate.  In  niy  experi- 
iCij  the  fungUH  is  large  sj^Mired.  but  whether  <»f  the  eclo-  or  endothriz  vari€ty 
nnot  be  definitely  stiited  from  the  microscopicfil  exaiuination  alone.  A 
cultivatiou  vvould  bu  n«:>cedsatry  to  settle  the  }x>int,  but  thifl  has  failed  in  two 
or  three  of  the  severni  chsch  I  have  examined.  In  one  čase,  which  was 
asBOciated  with  tineu  circinata  of  the  back  of  the  hand  and  phalauges,  I 
found  the  me^alosporon  chain-like  mycelium  iu  a  stump  removed  from  among 
the  hoira  from  one  of  the  alTected  fiugurs.  At  tho  proximal  end  of  the  stump 
the  fungUit  wa8  outside  {^ctothriz),  but  higher  up  it  wa8  di8tinctly  inside 
(end(>thrix)  ("49).     The  latter  appeara  tn  lx'  the  usiml  fungus  of  tinru  unrfuium. 
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According  to  Ehlers  of  Copenhagen,  who  Hrst  called  attention  lo  ita 
fiingus  origin,  an  aHectiou  of  the  naila  is  couimon  in  Icelaud  {kartnoijt 
from  kart  =  ca.TA  for  couibiug  cmt  woul,  aud  nogi  =  nQ.i\).  It  ia  really  a 
tinta  unguiuiii  contracted  tVom  sheep.  One  or  two  out  of  every  ten 
peasants  suBer  from  the  complaint.  Ali  the  fiiiger-naila  may  be  affected 
(50). 

Tine-a  unguiujti  may  alao  be  found  asaociated  with  h}U4i  cruris  {JSczema 
marg-iimtuvi)  of  eaatera  (iJhobie  itch)  aud  tropical  or  sub-tropical  origin. 

It  is  stated  that  in  tinea  imbrimta  the  naila  aud  hair  are  alway8 
spared  (51). 

^.  Favus  (Onychomi/cosis  favosa). — The  favua  fungua  may  also  attack 
the  naile  aa  well  aa  the  scalp  and  glabrous  skin.  It  is  u8ually  contracted 
by  auto-inoculation  from  other  parts  of  tlie  body;  thia  is  not  to  be 
\vondered  at  when  one  considers  that  favuR  of  the  acalp  nmy  last  for  year9. 
I  have  never  aeen  the  md\»  aireetod  in  I^mdou,  \vhere  favuH  itsclf  ia  mre,  but 
it  may  become  more  fommou  by  importation  tlirough  Jewi8h  imuiigranfcs 
from  Poland  and  elsewhere. 

The  nails  are  thickened,  the  surface  irregular,  and  in  some  caeea  a 
yellowish  tint  is  seen  ;  or  the  aurface  may  be  fairly  smooth  or  8omewhat 
scaly.  The  naU  itself  ia  separated  from  its  Ijed  by  a  thick  layer  of  friable 
substance ;  or  there  may  be  a  heaped-up  appearance.  One  or  more  nails 
may  be  aflfeeted.  Miero8Copicjally  the  follo\ving  are  foimd :  mycelial  Hla- 
ments  varyiug  in  aize,  more  or  less  ramifjed  aud  eegmeuted,  \vith  sporea 
arranged  in  chaina  aud  in  clumps  (62).  In  a  word,  there  ia  polyiuorphi8m 
of  the  fungoua  elementa,  a  point  of  importance  in  the  differential  diagnoais 
l>etweeu  (rmjthomijcosis  triclHyphytina  and  O.  favom,  and  in  favour  of  the 
Uittei'.     (For  further  pathological  detaila  aee  Unna  aud  Heller)  (53). 

2.  Anivutl. — The  ouly  eondition  \vhich  need  detain  us  under  this  liead 
ia  the  itch  (scabies),  and^  indeed,  that  severe  form  of  it  kuown  as  the 
Nbrvfffian  itch.  (See  alao  article  "  Scabies  ").  The  nail-chauges  in  this  rare 
eondition  are  due  to  its  chronicity,  and  reaults  from  the  pustular  leaiona 
occiirring  about  the  nails,  leading  to  an  acemnulation  of  cruats  under  the 
the  free  edge,  etc.  (54) 

XL  Inc.row]N<;-  Toe-SAIL  {Unguis  iiicarnatus — Onyxis  latčralr). — 
This  aBection  might  perhapa  be  more  correGtly  called  an  overgrovvth  of  the 
soft  ports  surrounding  the  uail.  It  is  a  well-known  eondition,  occurring 
with  various  degreea  of  9e.verity,  and  u.suallyattributed  to  the  preasure  of  badly 
fittiug  foot-gear.  If  thia  were  the  aole  cause,  hnvvever,  it  ought  to  be  much 
more  common,  aeeing  how  faahionable  are  the  poluted-toe  boota  aud  shoes, 
Dionia  (55)  bas  observed  the  eondition  in  bare-footed  friara,  ao  that  other 
factora  play  a  part.  One  factor  i.s  certainly  cutting  ofl'  the  anglcs  of  the 
nail  too  8quare,  the  .sJiarp  end  left  leading  to  irritation  and,  no  doubt, 
to  8econdary  microbial  infection  also. 

The  disease  is  practically  limited  to  the  big  toes,  U8aaliy  the  outer  side. 
Ib  is  a  %'ery  puinful  and  troublesonie  afliection,  the  ulcer  whieh  forms  aecret- 
ing  a  fetid  aauious  discharge,  followed  by  exuberant  granulations. 

XII.  Ano-malous  and  Ob.scure  Affections  of  the  Nails. — Now  and 
then  morbid  changes  in  ihe  nails  are  met  ^vith,  %vhicli  aie  not  connected 
with  either  a  general  or  a  skin  dieeaae.  At  any  rate  the  nails  are,  aa  far  aa 
can  be  made  out,  the  only  parts  affected,  and  as  no  cause  can  be  discovered, 
the  conditions  are  referred  to  as  idiopatkic,  which  does  not  lielp  ua  very 
much.  I  have  thought  it  well  to  plače  such  aJfectioua  in  a  group  by  them- 
selves. 

A  čase  of  this  kind  came  under  mj  own  čare,  and  as  the  detaila  may  be 
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of  intereat,  I  will  here  record  them  (56).  The  patient  waa  »ent  to  me  by  Dr. 
Percy  Eduiunds  of  London.  She  wa8  a  young  German  woman,aged  thirty- 
one.  Three  months  before  I  8uw  her  the  nails  of  the  right-hand  began  to 
get  pink  half-way  up,  and  gradually  hecame  lungitudinally  striated.  The  left 
finger-naila  then  went  through  the  same  process,  untii  ali  the  finger-nails 
became  longiludinally  ridged.  brittle,  and  \ineven  (wavy)  on  the  surlace. 
Tlie  t\vo  big  toe-nails  were  also  atlected  (8ix  vecka).  In  them  the  lunuhi 
areas  were  Haky,  rough,  and  discoloured,  the  nails  beyond  beiug  uormal.  Both 
little  toe-nails  were  abeent,  they  had  never  been  of  much  account;  and 
Bome  of  the  other  toe-nails  wei"e  more  ridged  longitudinully  tban  usual. 
Aaaociated  \vith  the  nail-changes,  I  noticed  some  canitu^H :  niany  white 
hairs  mixed  with  the  blsu-k  ones  on  the  right  eyebrow  ;  the  eyela8he8  on  the 
outer  side  of  the  right  upper  eyelid  were  wliite ;  there  were  alao  three  tufta 
of  white  hairs  on  the  right  side  of  the  sculp,  viz.  near  the  forehead,  just  in 
front  of  the  right  ear,  and  near  the  neck  behiud  the  ear.  There  was 
nothing  definite  in  the  general  health  or  hi8tory  to  account  for  the  noil- 
changes.  The  marked  symtnetry  aud  the  sliort  duratiou  in  such  a  caae 
might  be  taken  as  indicating  some  central  nerve  origiu,  a  so-called  tropho- 
nrurosis,  biit  this  ia  quite  hyix)thetical  (  ?  spinal  metameriHm)  (56a). 

Otlier  cases  of  symuietrioui  alfections  of  the  nails  are  on  record,  in  which 
other  changes  about  the  extremitieH  were  ulso  present  (numbnees  of  tinger  tips, 
thickening  of  terminal  phalangeal  joiuta,  etc)  (57),  but  in  vvhich  no  cause 
coidd  be  made  out,  and  the  nervous  origin  aasumed  as  the  only  explanation. 

Dy8trophy  and  increased  curvature  of  the  finger-nails,  without  clubbing, 
I  have  seen  associated  \vith  preiuature  baldnesa  and  grjiynes8,  but  vrithout 
ttny  tangible  cause  to  aceount  fur  tlie  nutritional  changea. 

Another  type  is  tlie  looseutng  of  the  Hnger-nails  from  their  bed 
(d^.ollement  neuropath%que  dc$  onf/lrat)  (58).  The  detochment  commences  at 
the  free  edge  and  may  travel  down  as  far  as  the  luuula.  The  nails  them- 
selves  are  moderately  thickeued,  yeUowi8h,  and  diity  looking  from  the 
accumuhition  of  dirt  beneath  them.  AH  the  tinger-nails  may  be  alfected, 
but  .similar  changes  have  also  lieen  obeerved  in  the  toe-nails.  Both  8exe8 
sulVer.  The  separatiou  takes  plnce  rapidly ;  ali  the  nails  being  aftected  in 
the  course  of  a  few  Dionths.  It  tnny  go  on  for  long  periotla,  varying  in 
ioteDsity.  Here,  again,  a  nerve  origin  has  been  invoked.  Acland  records  a 
caae  of  tliis  kind  (59).  The  detaclimenl  may  be  partial  and  aflfect  certain 
finger«  only  of  both  handa  8ymmetrically  (82). 

Stib-unfual  hcemorrhaffes  niay  occur  apparently  8pontaneou8ly.  The 
heBraorrhages  take  plače  quite  apart  from  acurvv,  talM.>s.  injorioH.  or  any 
other  discoverablo  cause.  Heller  (60)  givoa  the  details  and  dravviug  of  bucIi 
a  cnae,    i>eveu  of  the  linger-nails  were  alTected. 

Utrinorrhngeti  into  the  nail  9ub.staDce  itself  have  also  been  seen.  In  the 
caae  of  a  fomale  patient  of  feeble  intellect,  the  subject  of  hemiplegia, 
hiemorrhages  occun-ed  at  the  root  of  ali  the  nails  into  the  nail.  The 
ecchymotic  ])atche8  eventually  grew  out  with  the  nails,  and  the  latter  grew 
4uito  woll  agtiin.  In  thia  instance  the  hicmorrhages  coinoided  with  an 
atUick  of  heriiiplegia  (61). 

XIII.  Malic.nant  DrsKASE  OF  TiiK  Nail. — Thia  is  very  rarely  met 
with.  Jonathan  HuU*hiu!*<jn,  junior,  has  recorded  a  čase  of  epithdioma  of 
the  nail  (V)'l).  The  patient  was  a  man  of  seventy,  and  the  disease  had 
exifltcd  for  aeveral  month«,  but  for  nearly  tvventy  year8  there  had  been 
oocosional  intlaramation  with  fomiation  of  pus  under  the  nail.  l'art  of  the 
nail  W»i8  a})pHrenlly  hwilthy,  but  it  waB  found  to  Ije  really  undermined  by 
tbe  caucerouB  growth,  vvhich  also  involved  the  subjacent  bone. 
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XIV.  SuB-UNGUAL  Exo8TOSis. — This  may  lead  to  changes  in  the 
toe-nail,  but  as  the  coudition  is  a  little  bejond  the  scope  of  this  article,  it 
vvill  not  be  insisted  on  in  this  plače. 

XV.  Intoxication9. — Arsenic. — This  drug  is  eliminated  through  the 
hair  and  nails,  and  in  poiaoniug  by  it  the  latter  ioay  be  varioi;jsly  atfected 
and  even  ahed.  Bruce  Clarke  observed  suppuration  occur  about  aH  the 
iinger-  and  toe-aails,  leading  to  their  detachment  from  their  bed,  in  a  čase 
of  araenicai  poisoning  (63). 

In  a  čase  of  generalised  arsenical  pigmentation,  Man8urow  (64)  noted 
that  the  nails  had  a  browni8h  tint,  which  appeared  to  be  due  to  the  lemon- 
yellow  hue  of  the  borders  of  the  uail-cella. 

I  have  seen  exaggerated  longitudinal  ribbing  in  most  of  the  finger-naila 
in  arsenical  keratosis. 

In  the  recent  Mtmchester  epidemic  of  araenicai  beer  poisoniog,  the  great 
majority  of  the  paticnts  prescnted  no  visible  alteration  of  the  nails.  Ab- 
normallj  rapid  growth  occurred  in  some  cases;  vvhen  this  took  plače  spasmodi- 
cally  wavy  transverse  ridges  were  formed.  lu  others,  longitudinal  striee 
and  aub-ungual  hyperkerat08i8  accurred  (65). 

Argyria. — In  this  condition  the  nail-bed  may  be  affected,  but  the  nail 
itself  ie  never  involved  (CG). 

PeUagra,  which  is  due  to  toxic  bodies  formed  in  damaged  raaize,  the 
nails  are  sometiuies  thickened  and  brittle  (67),  the  skin  of  the  fore-anna 
and  hands  also  suifering. 

Gonorrhcta. — Sheddiug  of  the  nails  has  been  observed  in  tliis  disease, 
associated  with  cornification  of  the  skin,  probably  of  t(ixic  origin  (68). 

Etioloov. — Thia  bas  already  been  incidentally  touched  upon  in  the 
course  of  the  foregoing  descriptive  8urvey,  as  to  need  little  additional  detniL 
In  diseAses  of  the  nails,  it  is  often  very  difficult  to  trace  effects  to  their 
eause  or  cuuses,  for  the  i*eason8  given  ;  in  some  the  factor  at  work  can  only 
be  guessed  at. 

Patiiologv. — I  have  referred  to  some  of  the  pathological  changes,  Vtut  for 
fuller  details  the  work8  of  Heller  and  Unna  may  be  prolitiibly  consulfced. 

DiAr,NOSia. — Tliis  aubject  also  has  been  dealt  with  in  a  general  way 
under  the  various  headings,  but  in  this  conuection  the  fact  must  again  be 
insisted  upon  that  the  sauie  nail-changes  occur  in  different  diseases,  and  one 
and  the  same  disease  may  lead  to  a  variety  of  naU-ehanges.  In  the 
diagnosis,  therefore,  ali  the  facts  should  be  taken  together — the  duration, 
the  mode  of  develo]ynient,  the  distribution  (syrametrical  or  otherwise),  the 
state  of  t!ie  naila  and  the  numbcr  affected — that  is  to  snj,  the  nise  should  be 
investigated  ou  general  principles.  The  patieut  .should  be  thoroughly  ex- 
amined — skin,  hair,  and  so  forth.  The  hi8tory  of  previous  illnesses, 
including  skin  afiections,  the  genenil  condition,  including  age,  occupation, 
nationaUtj,  race,  etc.  Previous  treatment  should  be  Lnqnircd  for,  and  it 
is  as  well  to  examine  the  urine. 

In  the  čase  of  skin  eruptions,  Hyphili.=!,  leproHy,  and  so  fortli,  the  diagnosis 
niay  be  eiisy  ;  at  any  rate  the  iuference  that  the  nail  condition  is  conntscted 
with  morbid  processes  present  in  the  akin  or  a  constitutional  taint,  is 
justifiable.  The  po88ibility  of  accideutal  association,  however,  must  not  be 
lost  sight  of. 

An  exaniination  of  the  nail-scrapings  in  old-standing  disejise  of  one  or 
more  nails  should  ahvay8  Le  uiade,  \vhere  the  nails  are  alone  affected.  The 
rfvaduji  operandi  \ya»  been  dcscribed  in  section  x.  A  negative  rcsult, 
exc«pt  after  prolonged  soaking  and  repeated  examination,  \vould  not 
po8itively  exclude  a  fungus  origin.     I  have  found  mycelium  in  cases  whera  j 
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negative  resulta  had  led  to  the  ezclusion  of  ringworm,  but  it  require8  some 
patience. 

In  some  obacure  and  anomalous  cases  a  diagnoais  cannot  lie  rnade  at  ali 
\gud  amse. 

The  results  of  trentment,  such  as  the  effecta  of  niercurj  in  suspected 
congenital  sjphihs,  would  he  a  help  in  clearing  iip  doubta 

The  numerous  details  which   it  would  be  ueceasarj  to  enter  into  to 

thoroughlj  treat  tho  mutter  of  dijferential  diagnosis  would  occupj  too  much 

fvpace  to  be  dealt  with  in  the  present  article.     Suffice  it  to  8ay  that  if  the 

deacriptive  portions,  together  with  tlie  above  rcmarks,  are  carefiilly  read, 

errors  in  diagnosis  \vill  be  reduc^d  to  a  minimum. 

Prognosis. — This  is  an  important  matter,  from  the  patienfs  poiat  of 
view.  Nail  difleases  generally  are  obstinate.  In  somu  Ciises,  notliing  can 
be  done  {epidermolysis  hidlosa,  some  injuries,  etc.).  In  the  most  favoiirable 
caaes  prognosis  as  to  tirne  aud  eventual  recovery  must  be  guarded. 
Perseverance  in  the  treatment  is  a  great  factor.  As  a  rule,  where  recoverj 
is  possible,  it  is  very  gradual. 

Tkkatmknt. — Thia  may  be  divided  into  general  and  hnal.  As  to  the 
former,  the  patient  must  l>c  treated  as  a  whole  on  general  principles — cod- 
liver  oil  in  serofula,  iron  and  touica  in  ani^rnia,  mercury  and  iodide  of 
ipotassium  in  8yphili8,  and  so  on.  The  beneficial  effecta  of  appn^priate 
feeding,  aunlight,  air,  cliange  of  scene,  exerciBe,  etc,,  need  8carcely  be  insiated 
upon  in  the  ease  of  intUviduals  sufTeTing  from  lovvered  nutrition,  depressioii, 
and  80  forth. 

Tlie  nails  and  extreniitie8  may  require  protection  from  cold  and  heat, 
or  the  patient  may  have  to  give  up  an  unfavourable  occupation,  for  a  time 
at  least,  as  in  irritiint  dermatitis. 

The  matter  of  foot-gear  must  not  be  overlooked :  ill-fitting  boots  and 
shoes  must  be  put  aside,  and  rcplaoed  by  articles  made  on  comrnon-sense 
principles.  Sandal«,  \vith  uncovered  feet,  would  in  some  eases  be  useful 
vrhere  circumstances  permit. 

In  coiigfnUnl  and  htrtditarg  affections,  treatment  is  reduced  practically 
to  protection  of  the  nails  and  lingers  from  injuries  (including  irritating 
fluids,  etc.). 

CuU,  Cnishes,  Spliriters,  Hctmorrhages. — Whitlo\v8  nmst  be  treated  on 
the  usual  surgical  principles.  When  pus  fonns  uuder  the  nail  the  tension 
luust  be  relieved  by  cutting  or  scraping  away  the  nail  siibstiince  and 
lil)erating  the  pus.  foUovved  by  the  rti>plicatiou  of  iodoform  (or  of  one  of 
it«  oihnirless  substitutes,  europhen,  loretin,  etc). 

As  to  general  dUeaseA,  they  have  alrcady  lH3cn  referred  Ux 

In  difleases  of  tho  akin.  iroatmunt  of  the  general  conditiou  is  esseDtial. 
This  cannot  be  gone  into  here,  but  the  roader  will  Hnd  ali  detaUs  under 
ihe  di8<^aHes  themselve«  in  this  Encgcfojmdia,  My  remnrk.-i  must  \yo.  linute<l 
to  llie  lix:al  mca-sureB  to  \k\  adopted  for  the  uails. 

In  oni/chogri/pnsis  the  uail  must  be  softcued  in  hot  water,  to  vvhich 
Boda,  potash.  or  soap  (!an  be  lidded,  an«l  its  suporHuous  portions  removed. 
J'\»r  thia  jmrposo  a  saw  i»r  \K>no  forceps  will  l»e  found  usefvd.  What  remains 
can  thcn  Ui  tiled  dowu  smooth.  When  the  nail  is  Yery  loose,  it  can  be 
removed  bodily,  aud  the  nail-bed  protected  liy  moios  of  an  ointment,  suoh 
aM  iiug.  /inci.  (>xidi,  s]>re.ad  oii  lincn. 

For  leuconyckin  of  thu  nails  an  oxide  of  tin  polishing  powder,  coloure«! 
urith  one  fjer  cent  of  cannine,  can  be  used,  or  the  nails  stained  with  an 
alcoholic  solution  of  eosin  or  carmine  to  mask  tiie  unnatural  whitenefl& 

Other  deformities.  such  as  marked  reeding,  transverse  ridges,  protuber- 
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anoes,  diacoIoratiouSj  are  ofteu  perniauent;  buL  snuie  improvement  can  l>e 
obtained  by  ruhbing  do\vxi  and  polisliiug  as  recoinuiended  above. 

In  hyperkeratosis  of  the  nail-bed,  or  separatiou  ol'  tbo  nail,  as  in 
psoriasia,  a  salicjlic  acid  ointmt-Dt,  gr.  xv.-5j.  to  the  ^j.  ol'  lard  (or  to  3vj.  of 
lauoline  aud  3ij.  of  olive  uil  (ti9y,  oi*  to  X]-  '>'  oltjate  of  zine  ointment) 
pushed  under  the  nail  with  a  bevelled  bit  of  wood,  is  useful. 

Where  tbore  is  hi/pcridrosis  of  the  hands  and  fuet,  it  i^lioukl  be  treated. 
.Sul|>h.  prR'cip.  "jj.,  ex  lacte  nocte  maneque,  is  UBeful,  to  which  piilv.  L-inna- 
monii  en.  5ij.,  and  pulv.  creta-  co.  ."3vj,  ad  šj.,  can  be  aiJded  if  there  is 
purging  (70). 

As  for  tonic  treatment,  arsenic  is  the  ouly  one  exerting  a  8i>ecific  a<:tion 
on  the  nails.  It  hns  loiig  been  kncwn  that  it  is  eliuiinated  through  tho 
haii-  and  nails ;  in  chronic  poisoning  it  can  be  detected  in  the  nail  parings. 
Arsenic  acts  apparentlj  by  stiraulaiing  mitrition.  It  ia  useful  in  psoriasis, 
and  when  the  nails  alone  are  aflected,  aud  psoriasis  8;ispe<:ted,  it  should  be 
tried  with  t!ie  usual  precautions,  either  alone  or  combined  with  iron  (ferri 
et  ammon.  eit,}  Its  ettects  sbould  be  watched,  as  Lakun  uver  loug  j>eriod8 
in  a  routine  way  it  may  lead  to  piginentation,  keratosis,  and  even  cancer  of 
the  skiu. 

In  diseases  o/ the  n^rrous  ST/stevi,  \\hen  the  daniage  to  the  nerve  elementa 
is  irrepurable,  little  or  nothing  can  be  done,  except  to  protett  the  nails. 
Imprnveinent  of  the  circulation  in  the  extremitie8  l>y  careful  rabbing 
mijiht  l>e  of  Bemce. 

Wlien  in  tlie  caso  of  a  divided  nerve  tlie  euds  can  be  brought  together, 
\vith  regeneration.  the  nails  would  prol)ably  improve  vvith  the  other  tissuea 

In  mental  strain^  shwks,  aud  so  forfch,  quiet,  tonics,  sea  and  mountaiu 
air>  aud  ao  forth  are  indictited. 

Simple  foT-nis  of  injiammation  should  be  treated  by  hot  fomeutations, 
and  reiuoval  of  any  part  of  the  nail,  vvliich  Iti^omes  loose;  and  iodoform, 
or  its  substitutea  (europheu,  luretiu),  applied.  A  lotion  of  liq.  plumbi 
subacetatis  %m.,  sp.  vini  rect.  šj.  aq.  ad  Oj.  applied  on  lint  under  oUed  skin 
is  Bometimes  very  efticacious  (71). 

In  ontfchia  malufmt  the  general  supporting  treatment  of  the  patient 
is  iniportant.  Locallv  the  nail,  if  much  alfected,  should  be  removed  under 
an  anersthetic,  aml  exulierunt  graaulations  scraped  or  ciit  away,  followt*d  by 
dusting  on  iodoform  (europhon,  etc.  )  and  dre^sing  \vith  wet  boracic-acid 
lint,  or  packing  the  parts  \vith  iodoform  gauze  (72). 

In  si/philitif  onj/cJtia,  and  peruini^chia,  the  treatment  varies  vvith  the 
coudition.  Wlien  dry  (o7n/chia  sicco),  mercury  should  be  ordered  by  the 
mouth  in  the  uaual  way.  When  infiamed  or  ulcerated,  local  .soothing 
npplicatious  Rhoiild  nl.sn  be  used  in  addition  to  the  constitutional  treat- 
ment. Mercurv  Bometiiiiea  aggravates  ulcerative  and  suppurative  touditions, 
just  a.s  it  doeg  pu.st;ular,  ulcerating,  rupial  8y]»bilitU'!i.  Jarisch  rijj;htly  insiats 
on  c^ire  in  tbi«  particular  (7^').  Iiistead  of  mercury,  tonics,  such  as  per- 
chloride  of  iron,  bark,  etc.,  combined  with  sea-air  and  geuerouH  diet.  should 
be  the  Une  of  treatment.  As  to  stiraulauts,  I  cannot  say  i  have  ever  seen 
any  Ijenefit  from  them  in  syphili8 ;  the  post  hoc.  propter  hoc  fallacy  may 
account  for  the  glowing  acoounts  of  the  benefits  of  port  wine,  etc. 

In  those  cases  of  tšrtiary  syphiluh  of  the  palm  (iinproperly  stili  called 
jmlmar  psoriaBis  by  some)  or  8ole  vvhero  the  nails  are  involved  by  con- 
tinuity,  iodide  of  potas.sium  is  indioated,  together  with  a  mild  ung. 
hydrargyri  (."ij.  to  3iv.  or  more  ad  ,^j.)  rubbed  iuto  the  aflected  skiu  area. 

In  cDvijcnital  supkilitic  onychia  of  infants  aud  childreu  I  have  in  several 
cases  observed  the  immediate  good  effects  of  speci fie  treatment  (hyd,  c. 
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cretfi,  gr.  j.  bis  vel  ter  in  die),  without  local  applications,  but  a,  vveak  boracic 
acid  or  oleate  of  zine  oiutment  cnu  be  ordered  at  the  Siiine  tiuie. 

As  tc>  the  jmrasitie  distases,  ringworm  and  favus  nee<i  alone  detain  ub, 
Tlie  fondition  being  an  obutinate  one,  a  nuinber  of  remedies  bave  beeu 
recouimeuded.  The  Ibllovring  wiil  1)6  found  useful : — Scraping  the  nail 
thoroughIy  \vith  tlie  .sharp  edge  of  a  slide,  followed  by  soaking  it  with 
sulpliurous  acid  or  bj^osuljihite  of  soda,  3ij.  to  the  ounce  of  \vater,  appbed 
on  lint  under  oiled  silk.  Hadchffe-Crocker  has  found  the  treatmcnt  advo- 
cated  by  Harrison  of  Bristul  for  Tinea  tonaiirans  au8wer  well  in  Tiuea 
ungiiiuni.  The  nail  ia  tiret  scraped,  aud  the  following  solution,  liq. 
potassie,  aq.  dest.  aa  58S.,  pot.  iodidi  388.  applied  on  lint  under  oiled  Bilk  for 
a  quarter  of  an  hour.  A  second  solutiou,  hyd.  perchior.  gr.  iv.,  8p.  \ini 
reet.,  aq.  dest.  ila  58S.,  is  then  immediately  applied  in  the  same  mnnner  for 
twenty  -  four  hours,  when  the  nail  is  again  scraped  and  the  pr<x3e8s 
rvfepeated.  (For  the  scalp  the  treatment  itn^uires  much  c&re  aud  medical 
■^pervision)  (74). 

Sabouraud  rocominends  the  follo\ving  solution,  applied  on  absorbeiit  wool : 
potassiiim  iodide  2  grama,  metJiUic  iodine  1  gram,  \vater  1  litre.  The  \vool 
is  covered  in  by  meaus  of  u  rubber  finger-stall.  Dubreuilh  has  uot  found 
it  sueceed  in  hie  practice  (75). 

According  to  Khlers,  the  kartnbgl  of  Iceland  can  be  cured  by  the  daily 
use  of  a  one  per  cent  solution  of  perchloride  of  mercury  in  alcohol  applied 
with  a  briish  (76). 

In  some  cases  avulsion  of  the  aBected  uails  iias  been  resorted  to  with 
complete  succesa  in  some  cases,  but  in  others  the  ilisease  has  recurred, 

Intjrmrinij  7\ie'naU. — Various  measures  bave  been  advocated  for  this 
conditiou.  The  unhealthy  granulations  should  be  destroyed  by  scraping, 
or  wilh  acid  nitrate  of  mercury,  applied  \vith  a  match  end  (latter  is  f>ain- 
ful),  the  shar^)  angle  of  tho  nail  renioved,  aud  tlie  parts  packed  \vith  wot 
boracic  acid  Lut  under  oiled  silk,  pressurc  being  applied  over  the  nail. 

Avulsion  of  the  nail  is  recommended  as  the  onIy  procedure  of  jier- 
manent  benefit  (77),  but  Scott-liattam  has  found  the  follo^lng  useful: 
rubbing  the  gninulations  >vith  silver  nitrate  (under  cocjiine),  and 
pressing  small  pieces  of  fine  Turkey  aponge  between  the  nail  aud  tlie 
granuhttionH,  a  suiall  piece  being  introduced  under  the  free  edge  of  the 
nail  The  wholo  is  tixed  by  means  of  a  long  nanovv  strip  of  pbister,  and 
a  Boft,  oa«y  shoe  woni.  This  is  repeated  later,  and  the  crust  forme«!  by  the 
nitroto  uf  silver  removed.  On  the  fourth  or  tifth  day  a  small  piece  of 
Bpongc  must  l>e  inserted  beneath  the  edge  of  the  nail,  or  a  portiou  of 
it  removed  with  scissors.  A  nuxture  of  iodofonn  and  aluiu  is  then  dusted 
on,  and  a  sjionge  compress  applied.  The  procesa  niay  be  repcated  in  a 
weok  or  ten  davs  if  the  ulcer  has  not  healed.  The  dressing  should  be  worn 
for  two  ur  three  ueeks  longer  (78), 

Afiinruilous  and  nhfcnrf  duroicf  of  the  sjnimetrical  type  should  be 
tre*il«xl  locallv  \vith  salicvlic  acid  ointment  {vid*  supru),  or  oleate  of  tin, 
gr.  xx.-,^j.  to  the  ounce  of  bird  as  reconiuieuded  by  Shoeuiaker.  Liquor 
arsenicalis  should  be  ordere<i  by  the  mouth  \vith  the  precjiutions  already 
insist^nl  on.  A  t  the  sjime  tiuie.  the  patient'B  surroundings,  foo<l.  ctc., 
Khould  be  attcnded  to,  and  an}*-  derangeinent  corrected  (constipalion  and 
m  forth). 

"VVhcre  mh-ungual  hn-morrhage^  occur  without  uppareut  cause,  inquiry 
»Itould  lie  luaile  »t«  to  lurmopUllia.  The  general  condition  of  tlie  patient 
may  call  for  iruu. 

In  nail-ehanges  caused  by  intoineationa  the  use  of  the  drag  or  agent 
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must  be  suspended,  and  treatraent  carried  mit  oii  the  lines  above 
suggested. 

£pithfUo7na  of  the  nail  necessitatefi  amputtition,  and  the  infected  glands, 
if  any,  should  be  excised. 

Medical  JuKisPRUDENCE  (79). — Deforuiities,  trade  iliscoloratious,  and 
diaeases  oi"  the  naUs  may  be  a  means  of  identification  in  the  U\'iug  and  the 
dead.  In  suspected  araeuical  poiaoning  the  uaila  should  be  cheniically 
examined,  as  the  ihriig  is  eliminated  through  them. 

Malingehini}. — The  ptisisibilitj  of  simidation  must  never  be  overlooked 
iu  unu8ual  caaes,  which  do  not  lit  in  to  any  of  the  foregoing  groups. 
Here  the  unilaterality  correspomUng  to  right-  or  left-haudedness,  the 
bearing  of  the  patient,  aud  tlie  circum.stauces  and  Burroundings,  \voiild 
make  one  suspicious.  It  must  be  remenibered,  however,  that  suspiciona 
should  not  be  communicated  to  either  patients  or  friends.  Nothing  should 
be  aaid  unless  proof  positive  be  forthcouiing.  Even  then  the  medical  man 
gete  more  abuse  than  thanka.  Per»onally  I  have  never  seen  a  čase  of  nail 
maliugeriug. 

CoNCLUsiON. — In  the  foregoing  an  attempt  has  been  made  to  give  as 
full  iind  practical  an  account  of  diaeases  of  the  nails  as  possible,  but  many 
interesting  details  aud  minute  points  have  neces8arily  had  to  be  omitted. 
The  reader  deairoua  of  going  more  deeply  into  the  subject  will  tind  much 
to  interest  hini  in  various  pubHcations  and  collections,  a  list  of  which  is 
appeuded  at  the  eud  of  the  ae(winpauying  bibliogTftphy  (80). 
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708  et  t(q.  —  3.  UsNA.  Tke  Ilistopa/huloi^f/  of  the  Dis.  of  th<  Shin,  Norman  Walker'8 
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Anatomjcal  Points. — For  precision  in  anatoraical  dcscrintinn  th«  region  of  the 
rntcV  has  been  divided  into  trinngles.  Thus  the  spaci?  Iitmuded  by  tlie  inidclle 
line  of  the  neck  iii  front,  by  the  ster-iirj-injistoid  Ijtdntid,  iind  above  b^  the  lower 
bordor  of  the  jaw,  atidun  imagiiuvrv  line  connecting  itwith  the  mastoid,  ist^rmed 
the  anterior  triangle.  This  is  furtlier  ilivitled  by  the  aut<»rior  bellv  of  the  ouio- 
hyoid  rauHcle  and  by  the  two  Ijellies  of  tlio  dtgastric  into  tlie  inferior  earotid, 
su|ienur  carutid,  ana  digaatric  triangles  in  order  from  below  upwards.  In  the 
■ftine  way  the  triangular  space  between  the  »terno-niastoid  musclo  in  front  and  the 
trapeziu.s  behind,  of  which  the  base  is  fonned  by  Uie  middle  third  of  the  i;lavicle, 
in  nained  the  |>ost«^rior  triangle.  It,  in  turn,  is  divided  intotvvo  .smaller  triangle« 
by  the  posterior  belly  of  the  omo-hyoid,  the  upper  the  <x-cipitHl,  and  the  lower  the 
8ulK-tnvinn.  The  extent  of  these  spaoes  varie«  muoh  with  the  muscularity  of  the 
individual. 

The  Dtrp  Fatciof. — The  nrrangement  of  the  deep  fiiscia  bas  an  iniportant  l>par- 
ing  on  tlie  direction  taken  by  lluid  uolleotions  in  the  neck.  It  is  aiso  not  without 
an  influence  on  the  direction  of  growth  of  Holid  tiimour«.  Although  other  t^rnaller 
Roptii  an-  given  oH',  i'hietly  in  the  |K>.st».*rior  part  of  the  neck,  three  niniti  lay<'r8  of 
doe|)  tasciii  exiHt  :  (II  Au  outer  layer  whicli  foini.%  a  continuouH  collar  round  the 
entire  neck.  This  is  attached  ]>oMt«riurly  to  the  liganieiituni  nuclne,  and,  as  it 
•we<«pi*  round  tlie  neck,  it  splits  twiue,  to  enelose  Hrst  the  trai>ezius,  anfl  theii  the 
■terno-iiiaMtoid.  <)ver  tbe«e  mtlftOlM  it  iit  les«  6trongly  niarked  than  elsewhero. 
Above  it  i«  attached  to  tbe  lower  j»w,  the  niantoid  pitK-es«,  and  the  occiput,  below 
t*i  ihn  Nteiniim,  clavicle,  anfl  tho  spine  of  the  soapnla.  As  it  |>a.sses  ovor  the 
hyoid  it  in  atta<'he<i  to  ihat  bone  also.  (2)  A  middle  Iayer  (the  pretnieheal  fam-ia), 
Ui«  leiist  well  niark««!  of  the  three.  Tliis  spriiigK  frnin  the  outer  lHyer  In-nealh  the 
itteruo-niiuiluid,  heips  to  forui  the  cartitid  sheatli,  and  theii  jMsseft  fofwai'd  in  front 
of  the  thvnjid  glaud  and  trachea,  to  l>oth  of  which  it  give«  a  iibrous  invp«tment. 
ll  alMi  lurni&hea  abeaths  for  the  uiQ0-hyoid,  Hterno-hjoid,  and  stcrno-thyroid 
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muscles.  It  is  attached  above  to  the  hyoid  bone  and  l>elow  to  the  st«rnuru,  but 
is  prolonged  dt>wn  to  bleiid  \vitli  the  pericartliutii.  Un  eacli  side  it  is  attacli«! 
to  tlie  claviclo,  and  it  tinally  betoines  continuoiis  witfi  tlie  slieutli  of  the  axil!ary 
veasela.  (3)  An  inner  iayer  (the  prevei-tebral  fascia),  wliich  lies  imtnediatelv  in 
front  of  the  pre\  ertehnil  rouseles.  It>  like  the  njiddle  layer,  is  derived  froni  the 
outer  lH.yer,  and  takes  pari  in  tlie  fonuation  of  the  carotid  .sheath.  Above  it  is 
fixal  to  tlie  lxi.se  of  ttie  skull,  while  belovv  it  is  carried  down  over  the  longus 
colli  oiuscles  into  tlie  thorax.  It  is  attached  at  the  sides  to  the  transverse  process 
of  the  vertebnf.  Froni  tlie  above  description  it  will  l>e  seen  that  a  knife  intro- 
duced  froni  before  backwards  would  traverse  three  separate  planeš  of  deep  fascia 
before  j-eachiiig  the  spinal  column.  Further,  by  the  above  arfangement  three 
fascial  conuMjrtinonts  are  found.  In  the  most  anterior  of  theso  the  descent  of 
fluid  is  obviously  liniited  by  t!ie  sternura.  In  the  middie  and  jiosterior  spaces, 
however,  pus  niay  easilv  extend  into  tlie  thoras.  Pus,  moreover,  occ«sionally  fol- 
lows  the  estension  of  tlie  niiddle  layer  into  the  axilla.  Superticial  to  the  deeji 
fascia  the  p]atysnia  aud  the  extemal  jugular  vein  are  the  only  structures  of 
importance. 

Tke  Vesteh  and  Nerves, — In  the  rerooval  of  tumours  these  are  often  in  daiigei', 
and  in  extensive  operations  Konm  niny  Inive  to  Vkj  divided,  Here  cnilj'  brief  notes 
on  the  position  of  the  more  ini])ortant  can  bo  given.  The  direction  uf  the  ootn- 
mon  and  exteriial  c-aiotids  is  the  saim-,  namfly,  that  of  a  line  drawn  froni  the 
steriio-clavifular  joint  to  a  point  half  \vny  b*tween  the  angic  of  the  javv  and  the 
mastoid  process.  The  esternal  carotid  puition  of  thja  hne  begiiiH  at  the  level  of 
the  upper  border  of  tbe  thvroid  cartilaRe,  the  pnint  at  vvhieli  the  comnion  carotid 
ends.  The  internal  caroticf  may  be  indicated  by  a  siinilar  line,  but  it  lies  at  a 
deeper  level,  and  is  aiso  a  little  exteraal  to  the  external  carotid.  Tlie  internal 
jugular  vein  and  the  vagus  nerve  are  included  in  the  same  sheath  a.s  the  comnion 
carotid.  The  internal  jugular  vein  lies  to  the  outer  side  ;  it  is  large,  is  very  thin, 
and  in  most  cases  overlap.s  the  artery  to  a  certain  extent,  particu]arly  on  the  left 
sidc.  If  the  tissuea  bai)pen  to  be  on  the  stretch  it  uiay  look  more  like  a  band  of 
fascia  than  a  vein.  Slioukl  the  brciitliing  becoine  at  ali  foi'cib!e  during  an 
operation,  it  may  be  seen  to  ,swell  out  duritig  expiration  and  colhipse  cUiring 
inspiration.  Ovving  to  the  adhesion  of  tlie  fniicia  to  the  fleep  veJns  of  the  neck, 
the  danger  of  air  entering  theni  during  tbe  renioval  of  tumours,  etc.  must  not  Ije 
forgotten.  To  avoid  tliis  in  operations  ali  tJoubtful  band.s  should  be  claniped 
before  division,  and  when  divide<l  should  be  cut  cornpletely  across. 

The  vagus  nerve  lies  behind  and  between  the  ve.s.sels.  The  formation  of  the 
carotid  sheath  lias  been  referretl  to  above  ;  in  front  of  it  lies  the  sroall  descendens 
noni  nerve-,  and  behind  it  the  cord  of  the  sympj»thetie.  Tlie  lateral  raobility  of 
the  sheath  and  tbe  structures  it  contain.-*  is  considerable,  and  the  surgeon  must 
therefore  not  1«>  Kurpri.sed  tooccasionally  find  its  position  in  the  neck  considerably 
altered  by  tumour  growth.  The  line  of  the  subclavian  arter'y  in  the  neck  may  be 
roughly  indicated  by  a  curved  line  extepding  from  the  sterno-chivicular  joint  to  a 
point  nea!ly  opno-site  the  centre  of  the  ctnvicle.  The  summit  of  this  curve  is 
usually  aV>outhalf  an  itich  above  the  clavicle,  but  it  varies  consideiably.  The  vein 
is  at  a  lower  level  than  the  artery,  and  is  aIso  anteiior  to  it.  In  o{>erations  on  the 
tliird  part  of  the  ar  te  rv  it  \s  in  much  less  danger  than  the  lovest  of  the  nerve 
cords  vvhich  jKiss  down  al)ove  the  artery  on  their  way  to  the  axilla  to  form  the 
bi  achial  plexu.s.  The  external  jugular  vein,  after  it  lias  pierced  the  deep  fascia, 
crosises  (liis  part  of  the  Hrtery  with  several  of  its  tributaries  on  its  way  to  the 
subclavian  vein.  The  .^calenus  anticus  lies  over  the  second  part.  Froni  tlie  tii-st 
part  of  the  artery  eome  olTtlie  tlioracic  axis,  the  vertebra!  and  internal  niammary 
arteries ;  it  is  ci-o.ssed  by  the  internal  jugular  vein  and  the  vagus  and  phrenic 
nerves.  Bebind  and  below  the  pleura  and  ihe  recurrent  !aryngeal  nerve  (on  the 
right  sifle)  are  in  close  cunnection.  It  is  therefore  evident  that  operations  in  this 
neigliliourhood  can  onlv  l>e  c;u-jied  out  \vith  great  čare.  The  gre^ter  cornu  of  the 
h3'oid  bone  is  a  useful  guiife  to  the  position  of  the  anterior  branches  of  the 
external  carotid,  the  lingual  being  given  ort'  opposite  to  it,  the  superior  thyroid 
belnw  it,  and  the  facial  a  short.  distanc«  above  it.  It  should  be  remembered  that 
the  veins  corrK.^vpoiiding  tO  tliese  vessels  must  cro-ss  the  carotid  in  order  to  reach 
the  internal  jugular  vein.  Tl>e  iK'cipit«,l  artery  generally  arises  at  the  .same  leve! 
as  the  facial.  TFie  hypoglossa]  nerve  winds  round  it  close  to  its  origin  on  its 
way  to  tlie  tlnor  of  the  niouth.  Lower  diiwn  tho  superior  laryngejil  branch  of  the 
vagus  must  lie  avoided  on  its  way  to  pierco  the  thyro-hyoiti  membrane  (internal 
branch)  to  supply  the  niuoous  membrano  of  the  larynx.  The  spinal  acces.sory 
nerve  is  in  considerable  danger  in  extensive  removal  of  glands.     It  enters  the 
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l^stemo-mnstoid  about  two  iuches  heIow  the  tipof  tlie  niastoid,  and  einerge«  from  it 
*  out  the  f.*entre  of  its  posterior  border. 

L*/inphaticji. — Theso  have  alrendy  beeii  rlealt  with  in  the  description  given  of 
the  lyTnphatics  of  the  whole  hoAy  (vol,  vii,  p.  189).  The  frequency  of  gUndular 
enlftrgements  in  the  neck,  however,  makes  it  necessary  to  refer  to  the  luatter 
ain. 

A  siiperiicial    ehain  of  glands  followa  the   coui*««  of  the   external   jugular 

Ivein.     The  Iynapli  it  receives  comes  from  the  outer  ear,  the  skin  of  tho  front  and 

iback  of  the  neck,  the  occipital  and  uiastoid  glaudti,  and  (i)artly^  from  the  parotid 

^d  subinaxillary  glands.      A  deep  cervical  chain  of  gliinds  tollows  and  often 

Iheres  to  tho  internal  jugular  vein.    The  upper  set,  extending  from  the  bifurca- 

tinn  of  the  carotid  to  the  base  of  the  skull,  are  called  the  deepsuperior  cervical,  the 

lower  the  deep  inferior  cervical.      In   additioa,  a  set  of  glands  upon  the  sub- 

aaxUlary  sa]tvury  gland,  and  a  set  in  the  supraclavicular  region,  are   known 

Bpectively  by  thos«  tiames.     The  deep  suj^rior  cervical  are  fed  from  the  cninial 

vitjr,  the  posterior  part  of   the   tongue,  the  lower  pharynx,  the   larynx.  the 

,Miyroid  gland,  the  deep  muscles  of  the  neck,  and  j)artly  from  the  subinaxi]lary 

'  ghinds.     The  deep  inferior  cervical  ultimate]y  gets  the  lymph  from  ali  the  other 

glands  of  the  neck.    The  area  draine<l  by  the  subinaxillary  set  is  large,  consisting  of 

the  face,  lips,  floor  of  the  niouth,  gums,  and  teeth  of  lower  jaw,  anterior  part  of  the 

tongue,  anci  the  parotid  lymphatic  glands.     The  supraclavicular  are  a  continuation 

of  the  deen  inferior  cervical.      Tney  communicate  ■with  the  Ivniphatics  of  the 

breost,  &xilia,  and  mediastinum.    To  the  occipital  glands,  placed  on  the  origin  of 

the  trapezius,  run  the  lymphatic  vessels  of  the  back  of  the  iiead. 

Tff.  Aficidle  Line  o/  thf  Xeck, — Tlie  anatotny  of  this  region  is  import-ant,  \wih  on 
account  of  the  varietv  of  operations  \vhich  are  [>erforined  there,  anil  aiso  fiom  the 
greMer  iiiiportancoof  wounds  in  this  region  ascoitipared  wit.h  other  wounds  of  tho 
neck.  licginniug  at  tlie  synjphyKis  menli  the  following  are  the  structures  met 
»ith  from  above  duwnwarus  in  order  :  (1)  The  mylohyoid  raphe.  J  ust  under  the 
chin,  hovirever,  the  anterior  belties  of  the  digastric  muscles  meet,  and  the  platysjna 
muscles  decussato  hci-oss  the  middle  line.  {i}  The  hyoid  bone  ;  (3^  The  thyro-hyoid 
membrane  ;  (4)  The  pomum  Adami  and  thyroid  cnrtilage  ;  (S)  The  crico-thyrtiid 
membrane  ;  f6)  The  cricoid  cartiiage  (onp<isite  tlje  sixth  cervical  vei-tebrul ;  iT)  Tho 
up}M;r  riugsof  the  traciiea  ;  (8)  The  istniiius  of  tlie  thyroid  gland  ;  (9)  The  trachea 
with  the  inferior  thyroid  plexu8  of  veins.  The  presence  of  these  veins  aml  the 
greater  depth  of  the  trach<'a  make  the  "low  oiieration"of  trache<tt<jmy  (L>elow'  the 
isthiiius)  more  dithcult  than  the  "high  operation  "  (alx)ve  the  isthmus).  The  occa- 
Itional  presence  of  the  tliyix)idea  ima  artery  and,  in  children  under  iwo  year8,  the 
Hhymu8  gland  are  further  mesial  Btructures  which  may  l»e  met  with.  It  rauat  not 
Ije  forgotten,  too,  that  the  structurea  normally  forming  tlie  middle  line  uf  the  neck 
iimy  b^  tlisplaced  to  one  sido  by  an  inflammatorv  svelling  or  by  n  tumour.  Thi' 
lurgeun,  thereforc,  sihould  always  be  most  careful  to  identify  the  landmarku  of  the 
c^  Ijefore  opcrating,  particularly  in  obese  subjects. 

InjURIKS, — Burns. — The  n«ick  has  long  been  recoj^nised  asa  most  serioua 
pte  ibr  buruB,  chietiy  ou  accoiiut  of  the  terrible  deforinity  which  inay  follow 
''iicatrisation ;  owing  to  the  laxity  of  the  tis-snes  the  cliin  may  be  drawii 
doMm  in  extreme  caaea  so  os  to  touch  the  shoulder,  or  the  uiouth  may 
8imilarly  be  piilled  into  the  region  of  the  neck.  In  the  treatment  of  doep 
burna,  therefore,  this  tendencv  to  contraclion  ahould  be  ntet  by  the  liheral 
aiipIii^iitioD  of  »kiu  drafts,  UHing  Thier8ch'8  inethod,  Ihe  neck  at  ihe  eame 
tiuie  being  kept  exteuded  by  soiue  form  of  Bpliut. 

Coniusions,  ttc. — Contusious  or  fractures  of  tlie  larynx  or  fractnreB  of 
the  hyoid  bone  occasionallv  (X!cur  ua  tlie  result  of  kicks  ur  maniial  couipres- 
'iion,  U8  in  garrotting.  Contusiona  el8ewhere  are  U8ually  not  followGd  hy 
ttrious  results. 

W{mnd8. — NVounds  of  the  sideti  and  nape  of  the  neuk  call  for  no 
8{)ecial  reference,  hiuiuorrhage  being  treuted  in  the  same  \vay  its  el80where, 
WoundH.  however,  of  the  anterior  asi»ef.t  »uj^nire  a  »itecial  imiK)rtatiou  <)wing 
the  frefpicnt  involvenient  of  the  iooA  and  air  jNiasages. 

Cut  Thruat. — The  wound  producing  this  injury  ia  generallv  incised,  ia 
morv  or  loso  tnuiKverse,  and,  though  it  may  be  met  with  at  any  level  in  the 


NECK,  REGION  OF 


middle  line,  it  perhajia  luost  often  involves  the  th}'ro-hyuid  membrane. 
Here  the  ]iharyn.x  is  opeued  iuto.  The  wound  is  almost  iuvariablj'  homicidal 
or  ftuicidal.  If  the  ktter,  it  is  (ii*  the  ojierator  is  right-h«nded)  dii"ected 
obliquely  irom  left  to  right,  and  is  deejiest  at  the  commencement.  The 
WOund  may  be  quite  8hallow  or  so  duep  us  to  ranch  the  spine.  The  great 
veasels  of  the  neck  usuallj  escape.  This  ia  explaiiied  by  the  depth  at  which 
they  lie,  aad  by  the  protection  afforded  to  them  by  the  larynx  and  sterno- 
mastoid  muscles.  The  eigns  depend  on  the  depth  and  site  of  the  wound. 
lu  certuin  aituations,  as  over  the  laryux,  the  bleeding  may  be  insignifieunt. 
On  the  other  haud,  \vhen  the  cut  ia  above  the  liyoid  boue,  the  lingual  or 
facial  arteries  may  be  severed  and,  \vlien  lielosv  the  cricoid  cartilage,  the 
iuferior  thyroid  arterie«and  thyroid  veins.  If  tlie  great  vessels  are  involved 
the  patient  geuerally  dies  vvithin  a  few  seconds.  As  regards  damage  to  other 
structures,  vvhen  the  wound  is  above  the  hyoid  bone  the  tongue  and  hypo- 
glosaal  nerve  may  be  divided,  when  it  involves  the  thyro-hyoid  membrane 
the  sin«5rior  laryngeal  iierve  and  the  epiglottis  may  be  cut. 

Food  or  Hiiliva  escaping  froui  the  wound  iudicates  that  the  pharynx  or 
OBSophagus  have  been  injtired.  When  the  air  passages  have  been  ojieDed 
iuto  more  or  less  lusa  of  voice  occurn.  This  is  complete  if  the  vocal  cords 
are  involved.  lu  mauy  cases  much  embarraasment  of  breatbing  is  preaent. 
Thia  may  be  caused  liy  the  tongue  falling  back,  by  partial  sejiaration  of  the 
upper  and  lower  iiortions  nf  the  windpipe,  by  displacement  of  the  cut  epi- 
glottis, or  hj  blood  getting  in  to  Lbe  air  paasages.  Besides  the  iuimediate 
(iaagers  due  to  shock,  bleediug,  aad  a8iihyxia,  8econdary  coraplications  exi8t. 
Such  are  oidemo,  glottidis,  bronchitia,  and  broncho-pneuniouia,  cellulitis 
extending  iiito  the  uieiliastiuum,  and  aurgical  emphysoma.  (Edema 
glottidis  is  naturally  more  liable  to  oticur  wlien  the  woimd  is  above  the 
cords. 

If  hiemorrhage  or  alarmi ng  dy8pn(ea  is  present  these  couditions  muat 
be  tirst  attended  to.  If  severe  hiemorrhage  haa  taken  plače  transfusiou  of 
saline  Huid  is  indicated  in  ali  cases.  As  regards  the  wouud  much  depends 
OD  the  čase.  The  surgeou  wiU  be  iuUuenoed  by  its  site,  ita  eharacter,  and, 
above  ali,  by  vvhetber  he  tliinks  it  will  become  septic  or  not.  If  possible  it 
should  be  cloaed — the  wounded  traobea,  cartilages,  etc.  being  eutured  at 
the  same  tirne.  Drainage  is  generally  rerpiired.  In  very  many  cases  it  is 
safer,  and  in  some  instances  abH(ilutely  nece83ary,  to  iusert  a  tracheotomy 
tube  in  the  ^indpi]«  for  several  days.  In  such  cases,  if  the  \vound  is  below 
the  tbjToid  cartilage,  it  may  be  mado  use  of.  In  other  cases  a  high 
tracbeotomy  should  be  performed  and  the  original  vvound  sutured,  If  the 
oesophaguB  is  injured  it  should  be  sewn  up,  but  a  draiuage  tube  should 
alway8  be  left  in  the  wound.  In  the  after  treatment  of  cut  throat  čare 
muBt  be  taken  that  appositiou  nf  the  parts  be  assisted  by  maintaining  the 
neck  as  far  as  possible  in  the  ^losition  of  flexion.  Needleaa  to  Bay  no 
auicidal  čase  should  ever  be  left  alune. 

Inflammatorv  Affections. — CeUiditis. — This  ia  met  \vith  in  varying 
degrees,  most  eommouly  as  the  result  of  a  septic  vvound  and  after  sctirlet 
fever  or  diphtheria.  The  8ymptom3  aud  treatment  are  the  same  as  thoae  of 
cellulitis  in  other  parts. 

Angina  Ludovici. — This  is  a  peculiar  and  very  severe  form  of  cellulitis, 
beginning  generully  be!ow  the  jaw  in  the  8iibmaxilhiry  region,  and  extend- 
ing  rai)idly  ilown\v«rd8  and  to  the  niiddlc  line  of  the  neck.  P.y  some  it 
lias  been  termed  iiitbmaxillari/  i^elhiliiis.  It  occurs  underneath  the  deep 
fascia  and  is  attended  by  marked  constitutional  diaturbance.  Great 
8welling  is  uearly  al\vays  present,  and  the  tongue  is  very  often  pushed 
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jipMrards  and  l>aukwurds  bo  as  to  cau»e  diJiicultj  iu  swallowiag  and  in 
)reathing.  Thia  is  one  of  the  most  characteristic  features  of  the  disease. 
Ijptch  brawny  induration  exiflt3,  the  skin  becoines  fiedematous  aud  dis- 
1,  and  considerable  alougliing  usuallj  t^ikea  plače.  The  uellular 
18  soon  becoinea  intiltrated  \vith  extremely  foul  pua  which  may  burrow 
hdelj.  The  patient  frequeatly  succumba  vvithin  a  lew  days  froin  septic 
intoxication  or  froni  cedema  of  the  glottia  The  source  of  infection  is 
Boraevvhat  obacure,  but  in  manv  cases  it  is  most  probably  of  buoctil  origin. 
The  treatmeut  con»ists  in  early  aud  free  incisions,  U8ually  iu  the  nuddle 
line  of  the  neck,  followed  by  vrarm  fomentations.  Tracheotomy  in  many 
cases  may  be  retiuired.  Boils  occur  in  the  neck  aa  elsesvhere,  and  a  very 
favourite  seat  Ibr  carhuivcU  is  the  nape  of  the  neck. 

Abscess.  —  Both  acute  and  ckronic  abscess  occur.  The  fonuer  is 
U8ually  the  result  of  acute  intiainmation  of  lymphatic  glanda  that  have 
absorbod  septic  material  from  the  mouth,  throat,  or  elsevfhere.  Acvite 
inilauimaiiou  of  tiie  lovver  jaw  is  also  responsible  for  a  certain  number  of 
38.  As  bas  been  pointeil  out  in  de.scribing  the  fascia,  pus  in  the  deeper 
rts  of  the  neuk  niay  estend  ioto  the  mediaatiuuin  or  into  the  axi]Ui. 
For  this  reason  both  in  acute  and  chronic  abacesses  pus  sliould  be  evacuuted 
^as  soon  as  poesible.  Chronic  abaceases  are  U8ually  the  result  of  the  break- 
»g  down  of  tubercular  glands  or  of  tubercular  dise^iae  of  the  cervical 
rertebrse  (chronic  rdro-p}^aryngeal  abscess).  Retro-pharyugeal  abscesses 
deeply  seated  in  the  neck,  although  as  a  tule  eiusily  palpahle  from  the 
louth.  They  are  best  opened  through  the  neck  by  Hilton's  method,  as 
'first  pointed  out  by  Chiene.  By  so  doiug  the  risk  of  sepsia  is  cun8iderably 
diminished.  The  opening  is  made  just  [X)8terior  to  the  sterno-mastoiJ.  An 
tmpyeina  inay  rarely  point  in  the  neck. 

TlUK8-4i  are  occa8ionally  met  with.  They  occur  only  in  the  front  of  the 
leck  and  in  two  situations,  \iz.  in  front  of  the  larynx  or  above  it  between 
fihe  back  nf  the  hynid  lx>ne  and  the  thyroid  cartilage.  They  are  genorally, 
but  not  ulway8,  of  small  size,  niove  with  the  larynx  in  8wallowing,  and  are 
lined  with  endothelium.  lucision  and  drainage  is  usually  sutlicicnt  to  cure 
thetn.     If  this  fails  lhey  should  be  exciBed. 

CvsTS  AND  Cystic  Tumours. — The  neck  is  a  favourite  site  for  these 
Bwelling8,  which  may  be  either  congenital  or  acquired.  The  congenital  will 
be  referred  to  Hrst. 

Hy'jToma  or  Multilocular  Cystic  Tuttumr  of  the  Neek. — This  is  often  of 
;e  siate,  und  consists  of  a  series  of  lyui])hatic  sitaces  embedded  in  con- 
"iiective  tissuo.  These  spaces  are  lined  by  eudothelium,  and  contain  a  thin 
serous  tluid  and  some  cholesteria  cr)'Btala  The  outline  of  the  tumour, 
which  is  Boft  aud  elastic  to  the  touch.  is  most  irregular.  It  poasesses  no 
ca].»sule,  and  as  it  enlarges  it  U8ually  sends  pro<:ease8  deeply  into  the  neck, 
I  which  have  l.ieen  kuo\vu  t<.>  fullo\v  the  deep  fascia  into  the  ihorax  or  axilla. 
ides  causing  grcat  deformity  the  tumour  may  seriouslj  press  on  the 
and  other  structures.  Complete  cxcision  should  l^  performed  if 
^poisibl«,  failing  that  a  partial  excision  bas  occasionally  been  successful 
in  briuging  about  an  arrest  of  groNrth, 

Dermoid  cyst8,  lined  by  squamous  epithelium,  and  containing  sebaceous 
material  and  sometimes  bair,  are  fotiud  iu  two  placcs.  The  most  common 
■tile  is  und<!r  the  chin  in  the  middle  line  betweeD  the  genio-hjogloesus  and 
lnylo-liyoid  niuscles.  Their  removal,  unless  they  are  very  amall,  is  l>e8t 
done  through  a  median  incision  in  the  neck,  and  not  through  the  mouth. 
I>eflH  frequeutly  dermoids  are  found  at  the  side  of  the  neck  at  a  positiou 
correirponding  to  one  of  the  branchial  clefts  of  the  t'mbryo.     They  are  bere 
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moi-e  or  lesa  mllierent  to  tlie  great  vessela.  Thia  must  I«  borne  iu  uiiutl 
in  eNcislng  theni. 

Branchial  ci/sts  and  fhi/ro-(/!ossal  a/sis  ure  twii  other  rare  cy9ts  vvhich 
require  mention.  Brauchial  cvsta  result  froui  iuconiplete  closure  of  the 
branchial  clelts,  most  commoulv  of  the  third  (near  the  hyoid  l>oiie).  They 
aru  liued  generally  with  aciuiuuuus  epithelium,  aud  t-outjiui  either  a  glalr)" 
or  sebaceous  tluid.  Thyro-^los8al  cy8t8  occur  in  the  middle  line  and 
develop  in  cunuectiou  with  the  reninaut^  of  the  thyro-^l<>88al  duct  or  track 
of  His.  This  tracfc  extencLs  froiii  the  foramen  ciecuiu  in  the  tongue  to  the 
isthmus  of  the  thyroid,  desceuding  behind  the  hyoiJ  bone  and  in  front  of 
the  Iaryux.  Tlie  cyst  in  questiou  represeuts  the  lower  portioa,  aud  is  to 
be  found,  theretbre,  lietween  the  hyoid  bone  and  the  thyroid  gland.  It 
resembles  the  latter  organ  both  in  structure  and  contents,  and  it  moves  with 
deglutition.  In  theae  and  in  branchial  cjsts  the  treatnient  i&  the  same, 
namely,  escision. 

Of  (u:qnired  cy8t8  perhaps  the  most  iraportant  ie  the  unilocular  serons 
ci/sf  or  hydnicele  of  the  neck.  Tliis  is  a  large,  smooth,  thLu-\valled,  tense, 
and  sometimea  transluceut  cy8t.  A  poiut  of  diagnostic  impurtance  is  that 
it  is  almost  invariably  posterior  to  the  sterno-mastoid.  Its  esatct  origin 
bas  not  been  detinitely  settled.     It  shuuld  be  dissected  out. 

Blood  ci/sU  occa8ionally  occur,  and  are  due  either  to  the  dilatation  of 
a  vein  or  to  extrava8ation  of  blond  in  to  a  ]»re-existing  oyst. 

In  a}ieu}'i/S7ns,  in  additiun  tu  the  ordinarv  signs  (see  vol.  i.  pp.  219  and 
240),  the  special  fiymptoma  vvhich  may  ariae  from  pressure  upou  etructurea 
in  the  neck  may  be  looked  for.  Thns,  in  carotid  aneury8m,  stridor  from 
pressnre  on  the  trachea  or  reciirrent  laryngeal  nerve,  dyaphugia  from 
pratsiire  on  the  oisophagus,  dilatation  or  coutraction  of  one  pupil  from 
stimulation  or  over-atimulation  respectively  of  the  8ympathetic  uerve, 
uiay  occur.  In  sulKjlavian  ancvirysm  8ymptojiis  indicative  of  pressure 
on  the  bracbial  plexu8  or  phrenic  nerve  may  be  preseut.  Sehaceoics 
ci/sts  of  the  skiu  are  comniou  aud  reaemble  tli« »se  found  in  other 
parts.  Ht/dafid  cysfs  in  the  neck  are  extremely  rare.  Aerocele^,  or 
poueh-hke  protrusiona  from  the  trachea  or  larynx,  pharyngoctles,  or 
einiilar  diverticula  from  the  pharynx,  occur,  but  are  rare.  The  same  may  be 
said  of  pneuvMtoceh,  in  \vliich  the  apex  of  the  limg  protrudea  through  the 
plenra  and  fornis  a  tumonr  iu  ihe  jtosterior  triangle  of  the  neck.  The 
terin  malignnnt  ct/st  of  the  neck  is  ajjplied  to  a  form  of  careiuoma,  vvhich 
aeema  (x;casionally  to  arise  primarily  in  the  epithelium  in  the  remaina  of 
the  branchial  clefts. 

SoLlu  TUMOUKS  OF  THE  Neck. — It  uiay  be  eaid  at  once  that  enlargementa 
of  the  lymphatic  glands  form  by  far  the  comnioneat  dass  of  »olid  tumours 
met  with  in  the  neck.  The  snbject  haa  already  been  dealt  vvith  in 
"  Diseases  of  the  Lvniphatic  Glunds"  fvol.  vii.  pp.  193-204).  The  foUovving 
are  the  maiu  poiuts  relerring  to  glands  in  this  regiou.  Acute  fi/mph- 
adenitis  from  altsorptiou  of  irritatiug  material  occurn  here  as  elsevvhere. 
The  source  may  be  a  septic  cut  or  the  intlanied  i»harynx  of  .ncarlatina,  etc. 

Chronic  Itjmphadenitis  is  the  result  eitiier  of  long-continued  j^ripheral 
irritation,  or  of  the  presence  of  the  tubercle  bacillus,  or  of  the  "poiflon  "  of 
sj-philis. 

In  enlargenieut,  due  to  peripheral  irritation,  the  cause  Rhonld  be  sought 
for  and  renioved.  The  list  is  a  loug  one — djseased  conditious  of  the  touails, 
the  pharynx,  the  teeth,  the  iiose,  the  ear,  the  scalp,  the  uaao-pharj'nx,  are 
ali  at  timea  reapunsible  for  glaudular  intlauuruititm. 

In    tuherrular  Itfmphadrnitis  tlie  ghinds  enlarge  slowly,  are   at    Hrst 
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discrete  and  niovultle,  but  later  becoiiie  Diatted  together  and  adhertmt  to 
the  surrounding  parts  frora  periadenitis.  They  also  tend  to  caseate,  break 
down,  and  form  tubercular  absoesaes  in  a  characteristic  maouor.  lu  tnan^ 
cases  the  patient  pofisesses  the  ph78iognomy  which  is  suggestive,  though  not 
diagnostic  of  tuberculosis.  The  treatment  short  of  operation  haa  alroady 
been  duscribed  elseNvhere.  The  surgeon  o])erating  on  a  čase  of  tubeitsular 
glauds  nmst  al\vays  be  prepared  for  aa  exten8ive  operation.  As  often  as 
not  the  removal  of  ono  gland  reveals  the  presence  of  another,  and  when 
tbia  i»  taken  away  stili  auotber,  and  so  on.  If  operation  is  to  be  done  it 
ahould  be  radical :  ali  the  glaods  should  be  taken  a\vay.  The  deep  glands 
are  found  lyJng  along  the  internal  juj^ular  vein.  Wheu  they  are  very 
adherent  the  nafest  plan  is  to  remove  a  portion  of  the  vein  along  with  them. 
Further,  in  order  to  get  free  acrceas  it  is  often  advisable  to  divide  the  sterno- 
mastoid  and  unite  it  agaiu  when  the  glands  liave  been  removed.  The 
incisions  in  these  operaLions  shonld  where  possible  follow  the  uormal 
creases  in  the  skin.  In  this  \vay  the  scar  is  made  less  conspicuons.  Broken- 
down  gland«  must  be  removed  \vith  the  sharp  spoon.  The  cavity  is  then 
touched  with  pure  phenul  and  atuffed  wiih  iojoform  gauze.  The  purplish, 
iden,  undermined  skin  rouud  the  edges  sbuuld  also  be  eKcised. 

Syphilitic  enhirijfmrnt  freijuently  occurs  during  the  8ecoudary  stage  of 
ihe  disease.  The  glands  are  bard,  not  of  large  aize,  not  tender,  and  freely 
tuovable.  The  occipital  onos  are  very  comnionly  alfected.  The  history 
.and  other  evidences  of  the  disease  will  help  in  the  diagnosia. 

In  li/mphad^noina,  which  is  URualIy  met  with  in  young  nialea,  the 
cervical  glands  are  almoat  invariably  the  Hrst  in  the  b()dy  to  becouie 
atfected.  The  glands  are  not  tender,  and  are  generally  fairly  soft.  They 
enlarge  8lowly,  8how  no  tendency  to  caseate,  and  as  a  rule  are  discrete,  and 
froely  movable.  One  or  two  glanda  only  may  be  iiuplicated.  ur  a  consider- 
abli.^  number  may  enlarge  and  form  a  large  mass  rouud  the  ne<.!k.  Aa  the 
disease  progresaea,  the  glanda  of  the  asilla,  and  later  of  uearly  every  other 
jMirt  of  the  body,  enlarge.  Sometiinea  they  become  adherent  to  one  another, 
in  which  caae  the  diniuulty  of  the  diagnosis  betvveen  lymphadenoma  and 
ibercle,  often  trouldesnme  enough  already,  is  increased.  When  the  glanda 
of  the  neck  occa8ionally  enlarge  in  the  lymphiemic  variety  of  leucocijtha-mia, 
the  preaence  of  an  abnorinal  number  of  Ieucocyte8  in  the  blix)d  in  the  latter 
ia  the  only  means  of  difierentiatiug  the  two  conditiona,  anteraia  l)eing  pi-esent 
in  lioth.  In  the  treatment  of  lymphadeDoma,  when  araenic  haa  been  used 
vvithout  effect,  eicision  of  the  glands,  if  there  ia  no  evidence  of  infra-thoracic 
growth,  should  be  tried. 

Li/mpho-sareoma,  or  priniary  aarcoma  of  the  lyraphatic  glands,  reaembles 
^jmpho-adenoma  very  closely,  ex(!ept  in  the  verv  much  greater  rapidity  of  ita 
Wth.   Its  •iarly  aml  coiuplete  removal  attVird  the  onlv  chance  for  the  patient. 

Sffontlnri/  enlim/ement/olloioing  malignant  disfnse  is  comm<jii,  and  may 

found  folKivring  epithelioma  of  the  lips,  tongue,  larynx,  carcinoma  of  the 
manniia,  etc.,  in  the  related  glanda.  Theae,  when  they  are  deHnitely 
jinfiltnit«»d,  are  extromely  hard,  irregular.  and  generally  painfuL  They 
|nickly  liecome  adherent  to  neighbouring  parts  and  to  each  other,  iind  grow 
ipi«lly.  Thcy  are  almi  proue  to  break  down  in  tlie  centre,  and  ao  \a>  form 
jurinuH  (•yBts.  8cc«irulary  aanioiuatous  enlargementa  alao  occur,  but  li^aa 
frti<iutuitly,  a«  aftor  ajircoma  of  the  tonail  or  of  the  aaUvary  glands.  The 
queMtiun  ol  n^noval  will  naturally  depend  on  the  amount  of  the  intiltration, 
and  th«  site,  extent,  and  duration  of  the  primary  leaion. 

Erdargemfnts  o/  tke  Tkytt)id  GUtnd. — TJK^a«;  are  sitiiple  liypertrophy, 
fibroua  or  cy8tic  enlargement,  pulaating  goitre,  exoplithaluii(-  gnjtre,  und 
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uiore  rarely  umlignauL  diaease,  acute  indammatifm,  uud  the  condition 
known  as  acute  goitre.     (See  "  Thjroid  Glund."} 

TApomata. — These  are  by  no  means  uncoimnon.  They  are  fonnd  over 
tlie  nape  of  the  neck  and  also  in  the  8ubmaxillary  region.  The  neck  is 
also  the  seat  of  the  large  diffuse  variety  of  lijioma.  The  lattev  form  of  fatty 
tumour  is  best  left  alone.  Ncevi  alao  occur.  Fihroinata,  chondromata, 
osteomfita  are  ali  extremely  rare. 

Steriio-Jiiasloid  tumoiir  {ste7'no-via^toid  ha-matoma). — This  is  a  locaHsed 
induration  of  the  sterno-maatoid  not  mfrequently  noticed  short]y  after 
birth.  It  is  mast  probably  the  result  of  a  partial  rupture  of  tfie  muscle 
diu"ing  delivery,  find  not  a  nianifestation  of  congenital  syphilis  as  has 
been  thoiijiilit  hy  some.  Tlie  condition  may  he  tbllovved  by  torticollis. 
OrdinAiy  gummata  also  are  sometimes  met  with  in  the  sterno-mastoid. 

DlAtJNOSis. — The  main  diagnostic  points  regarding  tuiiiours  of  the  neck 
have  already,  in  most  cases,  l»een  touehed  on.  It  should  he  remembered 
that  the  priucipal  sign  of  a  thyroid  tumour,  solid  or  cj^stic,  is  that  it  moves 
with  deglutition,  This  sigu,  however,  may  occasi<.maUy  be  absent  in 
thjToid  tiuuours  of  great  size,  and,  as  has  been  pointed  out  above,  it  nmy  l>e 
present  in  eertaiu  other  rare  8weUing8.  In  pulsfiting  SNveUings  of  the  neck, 
solid  or  fluid,  the  surgeoa  must  be  careful  to  8ati8fy  liimself  (see  "  Aneurjrsm  ") 
that  the  pulaation  ielt  is  not  the  communicated  pulsation  of  an  adjacent 
artery,  Again,  in  tumours  undcr  the  sterno-niastoid  the  muscle  can 
generally  be  displaced  to  unc  side ;  in  tumoura  of  the  »terno-mastoid  they 
movo  with  the  muscle.  In  many  cases  the  diagnasis  of  8welhngs  in  the 
neck  has  to  be  made  by  the  proceRS  of  exelu8ion,  and  after  the  removal  of 
ali  sources  of  peripheral  irritation.  In  aouie  cases  an  abšokite  diagnosis 
previoua  to  operation  cannot  be  made  at  ali.  The  greateat  ditticulties  in 
this  respect  are  presented  by  the  glandular  swellinga  of  the  neck. 

Neg^ro  Lethargy.    See  Sleeping  Sickness. 
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See  aho  KiDNBV,  Ur.emia. 

Nkphritis  includes  several  forms  of  acute  and  chronic  structural  disease 
of  the  kidney,  conniionly  aasociated  with  alhuminuria  and  drop3y,  vnih 
nrtemic  8ymptom8,  and  other  results  of  the  interference  with  the  normal  work 
of  the  kiduey.  Albmninuria  niay  occiir  in  utber  uonditions,  as  in  congestion, 
the  result  of  heart  or  hmg  diaea.se,  or  in  obstructinn  due  to  cmboU;  it  is  also 
commou  in  numerous  febrile  conditions,  w!ule  perljaps  it  is  most  frequent  in 
the  variouH  functional  forms  of  alhuminuria  to  which  the  names  physiological, 
dietetic,  cyclical,  etc.  have  been  appUed.     In  these  functional  forms  albu- 
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mimiria  may  be  a  prelude  to  chronic  kidnej  discase,  but,  as  a  rule,  no  adrious 
trouUIe  ensues.  In  tbeso  conditions  ihere  is  seldoin  auy  iuterferenoe  with 
elimiuative  work ;  more  detinite  structural  changes,  which  produoe  such 
interlereuce,  are  included  under  the  comprehensive  term  of  nephriti«. 

To  oxpretfs  ini]>orfoct  elimiimtion  the  term  "renal  iii8duquaov  "  haa  bpen  euiplojed.  It  is 
«otu<!whAl  unfortunato  that  thi:«  ternt  b«8  bran  used  in  ttvo  AilTereat  scuses.  Sir  Andrew 
pClark  (Brtl.  MoL  Jvurn.  18S4)  dcMTihod  a  clasa  of  cases  in  wbii.li,  nltbuu^b  the  kiilnej  jire- 
•ented  no  altt;r&tioa  of  atructuro,  it  w&s  luuble  to  produc«  a  iK-rfcijtl^  boalttiv  iiriue.  lu 
theae  the  urin«  is  low  in  denait;  and  doticient  in  solids  ;  he  conaidei^d  that  with  this  renal 
iiuuiequacy  there  i»  a  curioiui  iuability  to  re[>air  daniage  by  socident  or  disease,  and  that  there 
is  ^e«t  unci<rUiiuty  as  to  the  result  of  the  perfotinance  of  an  ordinary  sargical  opcration. 
ThiB  form  of  inadc<juacy  i»  ofteu  regardod  ad  au  ear]y  pro-albuininuric  stugu  of  renal  uirrhosis. 
In  another  variety  the  name  term  lia^t  been  used  to  denote  au  imperfect  ulimination  of  fluid. 
with  rt!8ulting  concentration  ;  in  thcae,  cardiac  hypertrDphy  is  abtent,  but  tbcru  in  niarked 
m^'ocardial  »tsaknesB  and  disturbance  of  tho  digostivo  8y8tem,  svmptonis  whicli  corrtssponil 
with  hvsierical  anuria,  though  it  may  perhaju  ha  v«  to  be  regarded  as  due  to  ne]>hritis  folloH- 
ing  litniaais. 

MoEBiD  Anatomv  of  Nepiiritis 

The  iiiorbid  aiiatouiv  of  nephritia  may  be  the  more  conveniently  Btudied 
if  we  reratimlK?r  tliat  tlie  ilifierent  structures  of  the  kidiiey  inuy  frequently 
be  aflected  iiideperidently,  and  that  wheu  ilifteront  structuree  are  coucur- 
rently  aflected,  the  exteut  to  whicb  each  part  is  involvud  is  liable  to  jrreat 
variationa  Thus  tlie  tubules  and  their  epithebum,  which  together  coDSti- 
tute  the  pareDchyina  of  the  kidney,  sometimes  shovr  the  most  marked 
altorations,  and  thia  is  e8pecially  seeu  in  most  of  tlie  acute  form«  of  kidney 
disease.  In  chronic  conditions  the  interstitial  lisaue,  which  iu  tho  healthy 
kidDey  is  only  preseut  in  small  quantity,  may  increase  ciin8idenibly  a«  the 
result  of  inHammatory  prooesses;  and,  tliirdly,  the  blood-vessels  and  the 
glomeruli  apptmr  liable  to  separate  atfection,  and,  indeed,  the  epithelial  cella, 
which  cojit  the  capillariea  of  the  glomeniUis,  have  been  described  as  under- 
going  an  intlanHnatory  process,  which,  for  some  authors,  constitutea  the 
primarv  aml  perhaps  the  most  important  clianj^a 

Acute  Nephritis 

Syn. — Acute  deaquamative  uephritiB,  acute  tubal  nephritis,  acute 
pare&ehymatoua  nephritis,  acute  Bright'8  disease. 

In  acute  nephritia  the  i)rimaiy  ohanges  are  undoubtedly  connected 
vrith  the  tubuleH  and  glonioruh,  and  tbese  changes  are  found  to  be  fairly 
couHUiut  \vhen  the  kidnev  is  exaiuint.'d  microscopically,  although  tho  aize, 
shai«,  and  general  appeiirauco  of  the  kidnej  are  largely  dependent  upon 
the  stagc  th«  dimjase  bas  reached  when  death  occurs.  Sometime«  the 
kidney  is  very  Uttle  larger  than  the  nornial,  the  cortex  ib  of  a  dark  colour. 
and  the  glomeruli  stand  out  as  minute  pale  spots.  Sometiniea  the  kiduey 
is  increased  con8iderably  iu  size,  it  may  indeed  l»e  svvoUeu  to  almost  twice 
ita  nnrmal  bulk.  It  then  has  a  more  roundeil  ap}:)earaDce  than  usual ;  the 
capsule  can  b«  aepantted  easily,  and  the  surface  is  pale.  On  section,  the 
increaso  in  »ne  is  fuund  to  l>e  due  mainly  to  an  increase  in  the  thickness  of 
the  c<irtex,  wliich  is  of  a  greyit»h-retl  colour,  while  the  central  portions,  the 
pynuuid8,  are  of  a  deeper  red,  owing  to  the  congention  of  their  veasels. 
Kr«>(pjeutly,  both  on  the  surface  and  on  section,  bright  red  spots  are  found. 
Sometimes  these  are  due  to  minuto  htemoiThages,  sometimes  to  eugorgeuient 
of  the  glomeruli. 

In  a  third  variety  of  acute  nephritis  the  degree  of  oongestion  is  veTy 
much  greater,  so  that  the  colour  is  dark  red  or  brown,  and  on  section  the 
By»  have  be«n  descril)ed  aa  "  dripping  with  blood." 
On  MARiinAtion  micro«copicnily  changes  are  found  in  the  tube«,  in  the  inter- 
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stitial  tissue,  and  in  tlie  glomeruli.  The  cliange  within  the  tubos  mostly  consiBts 
in  a  peculiar  opaque  appearance  of  Uie  epithelial  eells  :  these  rufiy  be  swollea  or 
gmnular,  or  tJiey  njay  be  tiHed  witli  fat  granulas,  and  tliey  frequently  tend  to 
separate  readily  from  the  ivall  of  the  tubule.  The  lumen  is  ofteu  obliterated  by 
difbritt  of  altered  epitlielial  cells,  leucocytes,  and  coagulated  albuininous  fluid  : 
and  sometiraes  the  tubules  appear  to  be  blocked  witli  a  oompact  mass  of  blood 
corpuscifts.  Hyaline,  epithelial,  and  blood  casts  are  often  seen,  botli  in  the  corter 
and  in  the  looped  tubules  of  the.  pyramid.s.  Wlipn  tlie  kidney8  are  large  it  is  fre- 
quently  found  that  Ieucocytes  have  exuded,  and  liave  been  acconipanied  by  an 
inflammatorv  fluid;  these  exudations  are  most  niarked  near  the  Malpighian 
capsules.  The  glomerular  chariges,  upoii  which  some  authors  lay  great  stress,  have 
lieen  described  as  a  form  of  capsulitis.  The  capsule  is  distended  by  a  finel/i 
granular  niass,  enclosing  numerous  Rmall  nuclei,  and  sometiraes  hn^morrhagea 
occur  within  the  capsule.  Kleljs,  Klein,  and  Greentield  consider  that  the  nuclei 
of  the  capil!ary  tufts  in  the  glomerulus  proliferate,  and  that  this  proliferation  is 
acconipanied  by  an  exce.ssive  growtli  uf  nuclei  within  the  capsule,  which  leads  to 
adhesion  between  it  and  the  gionierulus,  and  ultimately  to  cumpressLon  and 
atrnpliy  of  tho  latter.  These  lesions  are  sometitiic-s  liraited  to  a  few  of  the 
glomf\ruli,  hut  they  have  been  also  describexl  as  alTecting  a  vnry  large  jiroportion 
of  them.  This  condition  has  been  ternied  glomerular  nephritis,  and  it  appearjs  to 
be  most  oomrnou  in  the  form  of  acute  nephritiB  conseeutive  to  scarlet  fever.  In 
such  cases  the  lesions  within  the  tubules  have  been  eonsiderod  to  be  secondary 
to  the  abolition  of  the  work  of  the  glomeruhis. 

The  transition  from  the  morbitl  anatomy  of  acute  nephritis  to  that  of  chronio 
nephritis  is  extremely  il!-detined,  and  tliis  doubtless  ia  the  expIanation  of  the 
great  variation  ia  tlie  appearauceu  which  have  been  described. 

Acute  Nephritis  afier  Scarlet  Fever. — Whea  death  occura  in  the  course 
of  scarlet  fever,  or  duriug  convaleaceuce  from  this  disease,  the  kidneys  are 
almost  invariably  found  to  be  greatly  altered  iu  appearance.  Friediiinder 
describes  tliree  distinct  ctiunges  in  tho  kidnej  asaDciated  with  scarlet  fever: 
(1)  laitial  catarrhal,  the  uaual  form;  (2)  The  large,  Hrup,  luemorrhagic 
kidiiey,  interstitial  septic  form;  and  (3)  Nephritis  iMst-scarlatinosa,  the 
glomerular  form. 

Friedlander'8  initial  catarrhal  form  prol>ably  coincides  with  the  appear- 
ances  of  fehriJe  albuuiinuria  or  abortive  nephritis,  and  ia  funrid  when  there 
may  have  been  no  apecial  renal  sjmptonis,  and  whea  deatli  lias  reaulted 
from  some  other  complication.  The  septic  form  raay  also  have  attracted 
veTy  little  atteution  during  life  ;  haMnaturia  aud  much  albutniniiria  are  rare 
with  this  condition.  The  third  form  eonstitutea  scarlatinal  nephritis,  and 
for  descriptive  purposes  it  will  be  convenient  to  separate  three  broadly 
differentiated  type8. 

When  death  has  occurred  during  the  first  or  secoiid  week  the  kidnejs 
are  very  little  altered  in  size ;  they  are  engorged,  and  the  capsule  can  be 
readilj  separated.  The  surface  may  8how  radiating  red  lines  of  injection 
or  eiaall  cKtra^asations.  On  aection  the  whole  parenchyma  may  lie  of  a 
ohocolate  hue  from  intense  enj^orgement. 

From  the  second  to  the  8ixth  week  the  kidney8  are  enlarged  and  iirm, 
and  tho  surface  is  pale  and  mottled  \viLh  yellowish  spots.  These  appearances 
extend  through  the  cortical  lajer,  but  the  medullary  aubstance  ia  hjpercemic, 
from  its  junction  with  the  cortex  almost  to  the  cnds  of  tho  papillte.  The 
hjperaemia  is  often  aasociated  with  striie  of  a  deep  colour  passing  along  the 
pjramids. 

At  a  later  stage  contraction  occura,  so  that  the  kidney8  may  be  of  normal 
size,  or  even  aomevvhat  siualler.  They  may  stili  be  pale,  but  they  are  more 
tirm,  and  may  even  be  rather  diflicult  to  cut. 

The  microscopic  changes  in  acarlatinal  nephritis  matnly  aflfect  the  glomeruli 
and  the  tissues  in  their  neighbourhood.     In  the  early  stages  the  ves.sels  in  thesej 
parU)  are  found  to  beci'owded  with  aiasses  of  corpusclea,  vvliich  are  uiout  uumerouj 
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l3etween  the  vessels  of  the  tuft  of  capillaries,  wliile  they  are  also  fr«quently  found 
in  conjiiderable  numbera  outside  the  tuft,  but  livithin  Bownjnn's  capsule.  The 
vessels  of  the  tuft  sometiuies  rupture,  and  Bowman'8  cap3ule  liecontes  tilled  with 
blood  corpuscles,  which  are  ofteti  seen  eslending  iiown  tiie  tubules ;  compact 
nuLSses  of  corpuscles  due  to  htemorrbage  tnav  also  be  found  in  lines  betweeii  the 
tubule&  The  cpithelial  cells  in  the  convoluted  tubes  are  eniarged  and  cloudy,  and 
they  uiay  almost  obliterate  the  lumen  whieh  is  further  obstructeJ  by  granular 
dt-bris  and  casts.  Similar  ehariges  afleot  the  epitlielial  cells  lining  Buwnian's 
capsule.  At  a  later  stage  the  round  cells  in  the  neighbourhood  of  the  veasels  and 
rttund  the  capsules  of  the  gloineruli  pioUferate,  and  the  epithelial  cells  lining 
Bownian's  capsule  undergo  rapid  de.squamation  ;  hence  the  space  between  the  tuit 
aniJ  the  capsule  is  lilled  with  collections  of  exfoliated  epithelium.  The  capillary 
tufts  may  l)e  engorged  so  that  they  occupy  the  whole  of  the  space  within  the 
capsule,  or  they  raay  Ije  cumpressed  and  relatively  emptv,  owing  to  the  prfssure  ex- 
ertc<l  upm  theni  by  the  desauaniated  epitheliura  anu  tJie  hicuiorrhugic  ctTuKions. 

During  contraction  in  tiie  third  stage  Bowu)an's  capsule  is  much  thickened, 
and  the  wholc  Malpighian  body  is  larger  th.-in  usual,  owing  to  the  increase  of 
nucleat«d  cells  surrounding  and  conipreasing  tlie  capillarv  tuft.  Similar  increase 
of  connective-tissue  corpuscles  is  found  round  the  out*iae  of  Bowman'8  capsule, 
and  l>»jtween  the  convuluted  tulies  which  may  be  coninressed  and  distorted  by 
the  npw  growth.  The  epithelial  cells  of  the  convoiuttHi  tubea  are  generally  flat- 
tened  at  this  stage,  ana  the  luinen,  which  niay  be  larger  than  in  the  nornial 
condition,  is  often  tilie«!  with  (ičbns  and  casts. 

In  ali  stages  the  interloliular  arterics  are  thickened  and  prf>min6nt,  the  extent 
of  chang«^  increasing  with  the  duiaticjn  of  the  disease. 


Chronic  NephHtu 

Stfn. — Chronic  parenclijmatous  nephritis,  chronic  tubal  nephritis, 
chronic  catjirrhal  nephritis. 

The  macro8copic  appearances  of  the  kidnej  in  chronio  Dephritia  are 
subject  to  great  variatious.  Thus,  ciises  vvhich  are  practicallj  indistinguish- 
able,  80  far  as  ajmptonas  are  coDcerned,  niay  be  associated  with  either  large 
white  kidney,  or  with  tlie  arualler  granular  kidney,  or  with  the  speckled 
kidne^.  The  niicroscopic  eiamination  will,  however,  generallj  indicate 
fundamental  pointa  of  resenjblance.  If  the  disease  terminates  within  a 
year  of  the  tirst  development  of  Bymptom3,  the  kiduey  is,  a«  a  rule,  found 
to  be  larger  than  usuaL  Sometimea  tlna  eulargemeut  is  extreiue,  and  the 
kiduevs  niay  be  froin  tvvice  to  three  tinies  the  norinal  aize.  The  capsule  ia 
uauallv  readily  detached,  and  the  surftice  ia  araooth  and  8omewhat  pale ; 
aometirnea  after  removal  of  the  capsule  the  aurface  ia  finely  granular,  and 
porhapa  8onaewhat  torn.  There  are  U8ually  atellate  hitmorrhagea  or  engorge- 
nienta  of  the  atellate  veina.  On  aection,  vvhitiati  or  yellowiah  streaka  and 
8]>olH  inay  1)«  found  in  the  cortex,  aa  thouf,'h  the  kidney8  had  beeu  8trewn 
with  fine  aand.  The  cortex  is  cnnsiderably  thjckened.  and  may  nearly 
tiqu<il  the  thickneaa  of  the  couea.  The  conea  are  of  a  darker  red  colour,  and 
contraat  with  the  pale  cortex. 

Microscopic  examination  shovis  that  the  changes  are  not  uniformly  distribut^di 
bat  ttffect  airtain  areas,  while  intervening  tracts  of  tissue  app«ar  lo  be  norrnal. 
AH  the  htructure«  of  the  kidney  mnv,  hovvever,  be  involvod  ,  in  the  convoluted 
tubt»i  the  cpltholiuro  i«  generally  swollen,  cloudy,  and  Iohs  transparent  than  usual  ; 
the  degren  of  swelting  may  be  sutticient  almost  to  <><-cludc  the  tubule,  and  also  to 
intorfnrn  willi  tlic^  freedom  of  circulation.  The  ct)nibined  result  of  distension  of 
tho  tubcs  and  of  the  compression  of  the  bluo<l  vesstds,  is  se<*u  in  the  whit«>  ur 
gray  colour  of  the  c<jrt«*x.  S^jinclitnes.  howcv«r,  the  tubules  are  found  with  the 
epitheliuin  deM(jUiiniate<l  or  proliferatinii;  ;  or  tliey  may  I)*)  outirolv  dcnudcd  of 
f.|>itli.'.;iiii|  ()ccai>iii[iHlly  the  n?nal  epithelium  is  replacod  by  thin,  nattenotl  celU, 
I  iif  tho  tu  1x1  lieing  niuch  irirre<kjixl  in  diameter.     The  ext©nt  to  which 

l^  litijil  tiksue  is  atiected  will  also  vury  considerably.     It  is  general ly  con 

sidenvl  that  there  is  cellular  intillration  between  the  tubuhis,  whicn  lea^^is  U)  the 
formntinn  of  tibrou«  oannective  tiiutue  and  submi^uent  contraction.    Tliin  develop- 
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ment  of  interstitial  tissne  niay  ultimately  produce  irregularities  of  the  aurface 
andpartial  adhesion  of  the  capsule. 

Irie  changes  atiecting  the  Malpighian  tufts  are  similar  to  those  of  acute 
nephritis.  As  the  result  of  subsfiqutMit  changes,  however,  the  glonieruli  appear 
more  or  less  atrophied,  vhile  the  capsule  of  Bowman  is  thickeneH,  ano  its 
epilhelial  lining  has  undergorie  degeneration.  PVeqnent]y  the  Malpighian 
tuft  is  infiltraterl  with  leucocyte-s,  ana  the  siirrounding  tissue  also  piesenta  an 
excess  of  nuclei.  (.Ire<^nfiel<i  has  descrihe«!  three  changes  connected  vfith  tbe 
capule  :  (1)  Pericapsiilitis,  or  cellitlar  intiltration,  and  tissue  formation  occurring 
chieHy  outside  ;  (2)  iHya!ine  thiekening  of  tlic  capsule  itself  ;  (3)  Endo-capsulitis, 
or  the  formation  of  coneentric  laiuinm  of  cella  and  tissue  inside  the  capsule, 
betw<!en  it  and  the  gloiiierular  tuft.  In  chronic  cases  these  concenttic  lamina;  are 
due  to  a  nev'  formation  between  the  eapsule  and  the  tuft,  and  the  capillaries 
meanwhile  undergo  hyaline  thiekening.  The  cai>Bule,  in  advanced  cases,  is 
striated  and  concentrically  thickened,  and  Uends  with  the  sclerosed  glomerular 
tuft.  These  changes  are  not  invariably  present  ;  they  are  most  common  in 
chronic  nephritis  originating  in  scarlatinal  nephritis.  The  branches  of  small 
arteries  witliin  the  kianey  are  invariably  found  to  be  conaiderably  thickened,  the 
hvpertrophy  alTecting  the  uiuscular  eoat.  8ome  thiekening,  however,  of  the 
fini-ous  wall  of  the  vessel  must  also  be  rectignised.  The  vessels  n)ay  be  eiigorged, 
and  some  of  the  tulies  may  oft«n  he  fiUed  with  blotMil,  while  in  other  jiarts  they  may 
contain  casts.  The  incroase  in  the  size  of  tlie  kidney  is  due  to  infiamniatory 
deposits  in  the  parenchjTna  and  interstitial  tis8ues.  If,  however,  the  overgrovth 
of  interstitial  elements  is  associated  with  niarked  atrophy  of  the  parenchyma,  the 
kidney  may  not  appear  to  have  undergone  much  nlteratioii  in  size. 

On  the  other  hand,  if  the  new  connective  tissue  undergoes  contraction,  the 
size,  weight,  and  appearance  of  the  kidney  will  differ  greatly  from  the  appear- 
ances  above  de.scribed.  The  kidneyi  bowever,  remains  more  pale  and  nmttled 
than  in  the  norma!  cnndition,  and,  though  the  surface  n)ay  become  uneven  and 
granular,  the  colour  alone  indicates  that  the  čase  is  one  of  cuiitraoted  whita ' 
Kidney,  instead  of  being  one  of  small  red  gr.inular  or  cirdiosed  ki(luey.  When 
the  ki(iney  is  thus  diniinished  in  .size  the  cliief  change  aflects  the  cortex,  which 
l^ecomes  narrower,  and  on  mictx>scopic  examinati()n  wide  (ractsof  fibrous  tissue, 
almost  homogeneous  in  apijenrance,  may  he  fduml  lying  eilher  inniiediately  be!ow 
the  capsule  or  in  the  course  of  the  interlobular  ai-teries.  In  this  tissue,  atrophied 
tubes,  Malpighian  bodiea,  and  blood-vessels  may  l>e  found,  and  small  cysts  often 
result  from  blockinf^  of  the  tubes. 

From  the  aliove  it  will  be  seen  ttiat  although  the  niacroscopic  appearanoes  cX\ 
the  kidney  are  so  dissimilar,  yetthe  microscopic  changes  are  those  which  mightboj 
anticipated  as  the  result  of  a  chronic  process  ;  in  fact,  the  dillerence  in  appearance 
depends  largely  upon  the  length  of  time  that  has  elapsed  ljet\veen  the  eommence- 
ment  of  tliedisea.se  and  its  termination.     The  parenchyauitous  change.s  niay  bel 
more  apnarent  in  the  earlier  stages  of  the  large  white  kidnRy,  w!iile  the  inter- 
stitial   cnanges    predomiriate   in   the   later  conditions,   bat  ali   tho    tissues   are 
eimultaneou.slj  atTectcd,  and  the  size  of  the  kidnev  seems  to  depeiid   upmn  the 
degree  of  contraction  and  atrophy  that  has  sueceeded  tht^  intlamnmtory  procesa,  i 
The  tendency  of  chronic  nephritis  is  to^-ai-ds  atrophy  and  contnvction,  and  most  j 
ob.iervers  consider  that  whRn  the  kidnev  is  small,  pnle,  with  a  narrow  cortex  and  I 
granular  surface,  there  has  been  an  earlier  stage  in  which  it  was  enlarged,  vsrtiite^j 
and  with  a  thickenod  cortex. 


Benal  Cirrhosis 

Syn.  —  Chrouie   interstitial    nephritis,   red   granular    kidney,  chronic 
gouty  nephritis. 

In  advanced  forma  of  renal  cirrhoaia  the  kidney8  are  very  much  dimin- 
ished  in  aize,  but  both  are  rarely  affected  to  the  aaine  extent.  The  conibined 
weight  may  be  even  less  thau  that  of  a  eingle  normal  kidney.  CoiTesj.>oiid- 
ing  with  the  diminution  in  sizo  an  increase  in  the  auiount  of  perirenal  fat 
is  U3ually  to  ha  noticed.  In  the  early  stagea  of  the  dLsease,  however,  there 
may  be  very  little  alteration  in  the  size  or  colour  of  the  kidney8,  and  the 
most  promiuent  characteristic  Tnay  be  increase  in  the  thickness  of  thej 
capsule  and  the  greater  ditiiculty  of  ita  detachment.     Even  when  thii 
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la  met  wuh«  tha  oonex  mtj  be  verj  miiohi  dimipiahad,  m  men  oa 

Cicacnll^  Ihe  ■urteoe  of  Uie  Iddne^  is  rottgheiMd  aad  gntnuUr, 

of  *  deep  i«MiaSi-lwoiini  ooloor.    Somotome«  Ibe  nmgbMied  gmnular 

iB  ooTcrod  mth  httk  jdkm  f^oca^  and  fraqiMot]y  small  ojsu  may 

foand  near  ibe  sutCk«  of  the  lodDej*.    Thoi^  che  cvsts  are,  as  a  rule, 

nunnte,  thev  niaj  be  firom  a  qoarter  to  half  an  inch  in  diatneter. 

I7  anali  white  noidaleB  maj  be  tonod  mBuHaAj  dotted  about  near 

marbee,    Tlie  kidney  as  a  wh0le  is  firm  and  ivsistaut.  lieing  at  tiuiea 

difficolt  to  cat,  oving  to  the  increaaed  amount   of  tibrous  tissue. 

^T«qtieiitly  the  degree  of  oontractioo  of  the  kitlner  is  fi(iiuewhat  uiasked 

the  dilatation  of  the  pelvis,  which  is  tilled  or  evea  distčaded^itb  an 

amoant  of  adipoee  tiarae.     On  section  the  diminution  inf^be  size 

seen  to  be  mainlj  diie  to  tbe  diminution  in  the  thickness  of  the  cortex, 

propoctioo  of  oortex  to  medulla  l>earing  the  rdation  of  a  tifth  to  a 

cth,  instead  of  from  a  third  to  a  fourth.  as  in  the  he&lthy  kiduey.     The 

and  white  nodales  above  mentioned  are  luore  e^ndent  in   the  cut 

irfaoe,  and.  in  addition,  cicatricial  tissue  may  oft«n  be  ob9er\'ed  spreading 

^wards  from  the  cort«x.     The  Malpighian  bodies  are  eN>metimee  reduoed 

in  size  as  well  as  in  number,  and  nuoroeDO{>ioaUy  they  are  found  to  be 

e^i^Tilar  in  Bhape,and  situated  nearer  to  the  trunk  of  the  artcry  thau  usual 

[They  are  frBqaently  found  imniediately  below  the  caipeule  of  tho  kidnev. 

"  istead  of  beinj;  separated  from  it  by  a  short  intiTvaL     Tho  pvraniidul 

artiona  of  the  kidney  are  generHUy  of  a  dark  colovir,  and  white  lines 

>metime8  oocapy  the  poeition  of  tbe  straight  tubes  of  the  medulla,  and 

Uoate  the  presence  of  crystalline  deposits  of  uraies. 

llicroscopic  examination  brings  out  the  changes  of  the  kidDey  in  a  more 
'ced  rnanner,  sinoe  triangular  wedges  of  fibruus  tisme,  apparendy  devoid  of 
.  le  pland  structure,  are  renderpd  more  evideut  in  stained  specimena.     The 
t]-  '  t^nt  of  fibrous  tissue  is  extr*melv  irrepular  ;  portions  of  gland  struct^iro, 

n  v  io  a  healthy  coodition,  mav  int«rvene  ;  soinelimes  in  tho  trianKular 

1  imerous  nuclei  are  seen  ;  at  other  tinies  the  nuolei  art*  raore  mre,  and 

appears  more  distinctlj*  fihrillated  and  organised.     C\iuipre«(«xl  and 
'  rasiunally  found  scattered  amon^rst  the  nt'W  ti.Hsue,  atid  if 

<n  the  cells  usua]1y  are  in  a  stat^  of  ffttty  doigi->i»c'ration. 
v. i>v-    ii^-ut-  round  the  convulut«!  tubes   is  vcry  oftcn   inc-iv<us«Hi   in 
lount,  and  tlie  capsules  are  preatlv  tbiokencil  by  pniliferiition,  wbii>li  tends  to 
ip....nr^.- 1,   uTK>n   the   sjMice   nomially  oocuni«!  bv  the  plomrnilar  tufu  and   niay 
lejiil  U>  ohliteration  of   the  gloinerulus.      Theae  atrophic  chanitrP*  in 

C n  with  the  Malpighian  tufl«  are  often  reg)»ixle«l  as  the  earlio-st  fiviturea 

cirrhnsjs  of  the  kidney,  wbile  the  atrophy  of  the  tnl>ules  and  the  dovrtopnicnt 
'of  the  interstitiat  changes  are  regarded  as  8econdary  nniiults. 

The  tulies  appear,  in  some  cases,  to  be  denudnd  of  thcir  epltholium  ;  in  tilhera, 
to   be  suniewhaL  distendetl.     Occasionally  in  the  ntrophic  tisHue  tliey   iuay  l)e 
)Iuffged  with  ciilloid  material,  and   diHtinct  easts  uf  eunsidemblo  diaineter  maj 
U>und.     The  »hite  no<luIes  iiientioned  ubi>ve  are  *een  on  miero)ic»ipie  exumina> 
ion  to  eonuist  of  sniall  at>>umulations  of  opithellnl  celi«.     In  tho  »Imi^ht  tii1w» 
the  pvramids  the  epitlieliuin,  ai  a  rulc,  is  nnrinaL,  but  they  are  Bouietuni« 
filled  witn  crystals  of  urate  of  so<iiuni. 

Tli«  blooci-vessels  (*f  the  kidney  are  often  marke<lly  altereiJ  ;  conHiderable 
l««bKOMioti  ha«  aritten  a«  (o  whether  these  cbanges  aflectiiiK  tbe  nmallcMt  arterie« 
iawoildar7  to  the  altcrationa  in  the  kidnej?  above  descriheiJ,  or  uhother  they 
5  primary  ohange«  which  jirpccde  the  alti^rations  in  the  gland  »itrurture, 
The  ni;iin  ehniiges  in  the  sninll  nrteries  is  nn  incronae  in  the  thirkneaa  of 
tiie  wall«  logelher  witli  <liniinutiun  in  iheir  calibre.  Thin  mny  Ih?  duo  to  an 
|>vergruwtli  >>(  the  intiuia,  oi-curring  uillioul  material  proliferation  of  nuelei,  uid 
»ay  abnoHt  entirp|y  ocelude  the  bloo<l-veHHel.  Thi«  alteration  eorre»p«»nd)«  cloiieIy^ 
witn  th«  endaiteritis  oblitemnu  dcicrilK-^l  by  ('<irni!  and  Hanvicr.  " 

Anothcr  change  in  the  smnll  arteries  eonsist^  in  the  hyaline  tibn»i<i  degnnera- 
tion,  »•hicli  wii.'*  origJnnlly  de-srnl>e<i  as  ftrl«ric>  riij)jllary  <il>rimi(«.  MuHeulai* 
h3rpeiirophy   undaubtedly  uvcurs  at  a   very  early  »tage  uf  runal  cirrJKMiiii,  and 
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Hccording  to  Dr.  Dickinsun,  it  is  to  be  ascribed  to  sorae  assuraed  c-hange  in  the 
structure  of  the  capillaries,  rather  than  to  carcJiao  liyiMTtro])liy,  as  originally 
l)elieved  by  Sir  George  Johnson.  It  is  certain  tliat  increase  iti  the  ihickness  of 
the  wall  of  t!ie  left  \  eutriele  is  invariably  associated  witlv  renal  contrnction. 
Sometinies  this  by{>ertrophy  occurs  witb  some  dilatation  of  the  cavity,  biit  in 
the  early  stages  if  is  far  more  frequeut  for  the  dilatation  to  be  coinparativeIy 
slight,  altliough  tbe  hypertropiiy  majr  be  sufficient  to  cause  alteration  in  the 
position  of  the  apex  b«?at.  As  the  cb«ease  atlvances,  nnd  especiatly  towards  the 
termination,  dilatation  of  tlie  lieart  becomes  more  fret|uent  ;  lience,  to  a  certain 
exteiit,  the  position  of  tlie  apex  beat  and  the  area  ot  cardiac  duluess  iuay  be 
taken  as  indicationii  of  the  sttkge  of  the  disense. 


Etiologv 

Acute  Nephritis. — Acute  nephritis  occurs  mo8tly  in  young  odults,  and 
it  is  more  frequent  amongat  inales,  probably  ovring  to  exposure.  It  is  alsn 
more  comnion  amongst  the  middie  and  labouring  classes,  on  acconnt  of  their 
occupations,  clothing,  and  habits. 

Cold  is  one  of  the  most  common  eauses  of  acute  nephritis,  eBpec]ally 
during  exhau8tion  from  \vork  or  exerGi8e,  or  when  the  skin  is  actively 
perspiring.  Among  the  labouring  claBses  the  danger  is  greatest  when  the 
•vvork  is  irregular.  leading  to  great  miiscular  activity  and  8ubseqiient  chilL 
It  has  aLso  been  frequently  produced  by  cnld  and  vvet,  aftecting  those  wbo 
are  heated  l)y  hunting  or  by  cyc]ing,  while  exposiire  attor  dissipation  haa 
also  resvilted,  in  this  disease.  Amongst  chiklron  it  is  relatively  niro  to  fiud 
acute  uephritiH  attributable  to  euld,  uniess  the  individual  haa  previously 
auflered  froni  ono  of  tbe  exantbetuata,  uotably  scarlet  fever. 

Nest  in  iiuportance,  as  far  as  etioIogy  is  concerned,  atand  various 
febrile  dJse»ises,  sucb  as  snialJ  -  pox,  meaales,  erysipelas,  typhoid,  and 
pneumouia.  The  nephritis  caused  by  these  inaladies  is  somelimes  sligbt 
and  abortive,  and  is  liinited  chieHy  to  the  time  of  the  pyrexia.  Such  mild 
cases  constitute  "  Febrile  Alburninuria."  Occasionally,  hovvevcr,  acute 
nephritis  ass<x!iated  \vith  these  diseases  may  be  accompanied  Ly  the  more 
prominent  8ymptoma  of  tbe  Bsrious  malady,  such  as  drop8y  and  htematuria. 

Henoch  has  recorded  four  cases  of  nephritis  \Thich  were  apparently  the 
resiilt  of  chicken-pox. 

Tlie  fre(]uent  connection  of  these  diseases  wibb  renal  changes  baa  led  to  the 
einploymeut  of  the  term  "acute  infective  iiejibritia."  Micro-organisuis  are, 
bowever,  absent  iu  most  cases  of  nejtbritis,  and  it  is  geueraliy  held  that 
the  renal  changes  are  due  to  the  aetion  of  Coxie  raaturials  wbich  result  from 
the  growth  of  specilic  organisms  witbin  tbe  body. 

Numerous  di'ugs  may  causc  acute  nephritis,  especially  tbose  which  are 
climinated  by  tbe  kidney,  Huch  as  cantbarides,  tuq-ieutine,  co^miba,  phos- 
pboruH,  and  alcnhol.  Mostly,  ho\vever,  tbe  intlucnce  of  toxic  agenta  is 
liniited  to  tbe  productiou  of  tcmpomr)'  congcetion,  rather  tban  «>f  trne 
nephritia. 

Extensive  injury  to  the  akin  by  disease,  by  burna,  or  by  a  lightuing 
stroke,  may  aometimes  excite  acute  nephritis,  either  by  direct  interference 
with  the  functions  of  the  skin,  or  by  general  depression  of  the  temperature 
of  the  body. 

Ac-ute  Nfphrilis  after  Scarlet  Fever. — Some  maintain  that  alburninuria 
in  the  course  of  scarlet  fever  indicatea  structural  disease  of  the  kidHey, 
which  iinder  adverse  circumstauces  may  pass  on  to  the  formation  of  acute 
and  chronic  disease.  Althougb  the  frequency  botb  of  aibumiinuria  and  of 
nephritis  must  be  admitted,  there  is  ver}'  little  certaiu  kuowledge  as  to  the 
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exact  cauujitiou  «jf  uephritis  iii  an  iodividual  čase,  and  in  some  ♦^pidemics 
renal  chauges  are  more  i'requent  than  in  others.  Nephritis  is  said  to  be 
^Bpeciallj  Iikely  to  occur  \vheu  the  cervical  glanda  become  secoudiirily 
eclurged  after  once  Hubsidiug ;  tlie  intluence  ot"  a  high  lever  Ims  alao 
been  suggeated.  The  actiud  8everity  of  the  original  attack  of  fever  appears 
to  have  no  causal  reltition  to  the  production  of  nephritis  ;  in  fact.  my  own 
experieiice  w(>uld  lead  me  rather  to  conaider  that  nephritis  in  unu8iially 
ctniimon  amongst  ohildren  in  whnm  the  original  febrile  attack  bas  been 
slight. 

Nephritis,  as  a  complicaliou  of  scarlet  fever,  is  uncomniun  duriug  the 
tirst  year  of  life,  and  tlie  frequeiicy  iucreasea  rdpjdly  up  to  the  fifth  year, 
after  \vhich  tiine  it  gradually  decreases.  It  is  somevvhat  more  ire^ueut  in 
males  (3  to  2),  and  it  is  also  more  fatal  to  males,  while  the  uiortality  is 
greater  the  youuger  the  patieot. 

The  diaeaee  usvuilly  oecurs  after  the  twelfth  or  fourteenth  day,  or  duriug 
iilB6arly  part  of  ihe  third  week.  Occa8ionally  nephritis  is  not  discovered 
until  the  fourth,  tifth,  or  sizth  week,  but  in  Huch  uases  it  has  prol)ably 
existed  for  a  gre«tcr  length  of  time. 

The  immediate  exciting  cause  of  scarlatinal  nephritis  is  generallv  held 
to  be  expo8ure  to  cold  during  deaquamation,  but  receut  observations  iudicate 
that  cold  weather  j?cr  se  has  ver}'  httle  influence  in  producing  jiibtimitutria. 
There  is,  hovvever,  an  apparent  counection  \vith  the  degree  of  humidity  of 
the  atmosphere.  Damp,  cold,  or  muggy  day8  favour  the  develojmjent  of 
fresh  casea,  while  the  retiirn  of  bright  weather  is  freiiuently  aceouipanied. 
by  rapid  improvemeut. 

The  view  generally  held  at  the  present  tirno  is  that  the  renal  changes 
are  due  to  irritation  by  some  toxic  material  resulting  from  the  growth 
of  micro-organisms  in  the  sy8tem.  These  changes  iuay  be  almost  miieseent 
uutil  they  receive  a  Kud«len  itiipulse  from  the  congestion  brought  about 
in  a  reflex  manner  through  expo8ure  to  cold,  or  through  climatic  couditiona. 


: 


Chronic  Nephritis 

Chronic  nephritis  ia  U8ually  the  result  of  acide  nephritis,  and  occurs 

iewhat  later  in  life.  Fre<]ueiitly  there  is  a  difltinct  interval  between  the 
'attack  of  »icutc  nephritis  and  the  lirst  8ymptoma  of  chronic  nephritis, 
though  if  the  urine  is  tosted  dailv  siiiall  quantitie8  of  albumin  may  be 
fitund,  either  pfr8isteut.Iy  or  ocou8ioually.  The  8ymptom8  of  chronic  nephritis 
are  mostly  observed  bettteeu  the  iiges  of  tweDty-five  and  forty,  and  in  thia 
respect  the  condition  difters  e88entially  from  cirrhosis  of  the  kidney  (chronic 
inturstitial  ne])hriti8j,  which  occurs  more  commoaly  betweeu  the  ages  of 
forty  und  fil'ty,  or  hfty  and  Bixty. 

Scarlet  Ferer. —  Many  cases  of  chronic  nephritis  result  fn)iu  aoute 
'''■Oarlatinal  nephritis.  und  there  is  reasou  to  l>elieve  that  chronic  nephritis 
inay  even  foUovv  this  disease  without  the  recognition  of  the  acute  stage.  If 
the  ajmptoms  of  scarlatinal  nephritis  are  slight,  and  if  dropsy  is  not 
preMnt,  the  disease  may  be  overlooked,  and,  in  the  abseuce  of  treutment, 
may  Ijecome  chronic. 

Cold. — The  iniluonc«  of  cold  in  the  production  of  acute  nephritis  has 
already  Ijeen  mentioned,  and  there  i.«*  common  agrecment  that  frejpient 
expofiure  to  w«!t,  and  reaidtMicc  in  djitnp  an<l  cold  chtuates,  alHo  favnur  the 
onset  of  the  chroni«'  fonn.  It  is  somevvhat  dt)ubtful,  however.  whethcr  the 
cold  acts  as  a  dirwit  caustj  of  nnphritis,  or  whether  it  njerely  incroases  pre- 
liaposition  to  the  dlaease.     It  has  t>eon  suggested  that  cougestion  dno  to 
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coM  might  develop  an  old-standing  nephriLis — that,  for  instance,  after 
various  exanthemata,  more  particiilarlj  scarlet  fever,  some  permanent 
damage  is  done  to  the  kidney,  which  causes  uo  symptoms  until  engorge- 
mentj  the  reault  of  expo8ure,  once  more  starta  the  morbid  procesaes. 

Fregiuiiieti. — Preguancj  has   been   sometimes   assigned  aa   a   cause   of 

jnic  nephritis.  As  a  rule  the  albuminiiria  of  jiuerperal  nephritis  eub- 
sides  Boon  after  delivery,  and  when  the  Blbuininuria  is  peraistent,  there 
appears  to  be  Uttle  doubt  that  the  nephritis  originated  previou8ly  and 
independently  of  pregnancy. 

Chronic  Utippuralitin. — Chronic  auppuration  froin  pbthiaia,  necrosed 
bone,  or  other  cause,  nmy  produce  chronic.  atfection  of  the  kidnejs.  The 
change  that  reaults  is  usually  a  form  of  Inrdiiceous  disease,  but  this  ulter.v- 
tion  is  very  frequently  accouipanied  by  chronie  nephritis.  The  kitdaceous 
changes  are  as  a  rule  more  advauced  in  children,  while  the  nepliritic 
changes  are  more  marked  in  adults. 

Mdaria. — The  inliueuee  of  malaria  as  an  etiological  factor  for  chronic 
nephritis  ia  open  to  coiisiderable  doubt.  Some  autbors  ha  ve  associated 
chronic  nephritis  with  makrial  districts,  but  there  ia  very  little  to  8how 
that  a  pure  form  of  nephritis  may  result  from  malarial  inHuences.  Obser- 
vations  made  in  Algiers  and  Roinbay  8how,  hovvever,  that  in  these  placea 
the  asaociation  of  clironic  Bright'8  disease  witli  lualana  ia  as  inarked  as  it 
is  in  colder  eliniates ;  hence  the  suppositiou  that  malarial  nephritis  is 
essentially  due  to  exposure  to  cold  scarcely  seema  tenable. 

Si/pkilis. — The  couneetion  vvitli  svphiUs  is  fairly  close,  and  chronic 
changes  vrithiu  the  kidney  may  occur  iudependently  of  the  growth  of  renal 
gummata. 

To3%c  AgenU. — In  some  cases  chronic  nephritis  bas  been  attributed  to 
the  use  of  Hiercury,  \vhile  Icad  is  also  said  to  canse  a  form  of  chronic 
iniktmmation  of  the  kidneva  of  tlie  same  nature.  Tlie  connectiou  betvveen 
chronic  nephritis  and  lead  poisoning  is  not  so  strong  as  betweeD  goiit  and 
lead  poisoning,  whicb  are  so  often  asaiKjialed  \vitb  cirrhosis  of  t!ie  kidney. 

Alvtfhol. — The  relation  of  chronic  alcoholism  to  chronic  nephritis  is  less 
open  to  dispute,  though  it  is  more  likely  to  lead  to  renal  cirrhosis  than  to 
chronic  nephritis. 

SfC()ndary  to  othfr  Conditions. — Chronic  nephritis  occurs  fairly  com- 
mouly  aa  the  result  of  chronic  diseasea  of  the  urinarj'  passages.  Chronic 
stricture  of  the  urethra,  purulent  cjstitia  and  proHlatitis,  and  calculous 
pjelitis  may  give  rise  to  chronic  nephritis  associated  vnth  lartlaceous 
changes, 

Renal  Cirrhosis 

In  a  disease  which  is  so  chronic  in  its  nature,  the  etiology  neceasarilj 
becomes  Homewhat  uncertain.  It  ia  often  imposaible,  in  any  particular 
čase,  to  ascribe  the  origin  conclusively  to  auy  detiuite  exciting  cause. 

Age. — It  is  very  rare  to  find  this  form  of  kidney  disease  amongat 
children,  or  even  amongat  young  adults.  Towards  middle  life,  however,  the 
tendency  to  cirrliosis  is  greatly  increased  ;  the  majoritv  of  cases  occur  between 
the  ages  of  forty  aud  8ixty,  wbile  from  thirty  tu  forty  the  proportion  is 
about  efjual  to  that  wbich  tjccurs  between  sixty  and  sevenfcy.  It  must  be 
remembered  that  this  form  of  kidney  trouble  is  likely  to  eHcajje  observa- 
tion ;  and  it  may  have  exiflted  for  yeara  previous  to  Lhe  actual  reeoguition. 
Most  of  the  cases  of  albuniinuria  met  "(vith  in  aasurance  work  fall  into  t\vo 
claages,  both  marked  by  the  presence  of  traces  of  albumin,  and  by  the  slight 
character  or  the  total  absence  of  symptoma.     The  age  of  the  proposer  is  of 
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importance  in  differentiating  these  two  clasaes.  "VVhile  slight  albuminuria 
during  eurlj  lile  is  olten  to  be  regarded  as  functional  or  intermittent,  the 
Blighl  trace  of  albumin  iu  later  middle  age  is  generailj  the  result  ot'  con- 
tracted  kidney. 

Seji\ — Males  are  more  frequently  affected  than  females.  According  to 
Fagge  the  projMrtion  is  aliuost  exactly  in  the  ratio  of  two  to  one.     Othera 

I  ha  ve  placed  the  proportion  more  highly. 

Jferediti/. — Although  the  hereditary  character  of  renal  cirrhosia  has 
attracted  the  attention  of  nunierous  observers,  the  hereditarj'  tendency  is 
not  80  marked  as  in  the  čase  of  phthisis  or  caucer.  It  is  frequently 
interesting  to  note  the  occurrence  of  cii-ihosis  or  other  fomis  of  kidney 
trouble  in  various  members  of  a  fauiily,  and  although  it  is  cu8toinary  to 
regard  thia  association  as  pointing  to  the  hereditary  character  of  cirrhosia 

(of  the  kidney,  it  may  be  questioned  vvliether  it  does  not  point  rtither  to  the 
here<iitary  character  of  the  couditionH  hkely  to  produce  the  disease.  This 
contention  is  largely  supported  by  the  frequeut  association  of  cirrhosis  of 
the  kidney  with  gouty  tendencies. 

Goni. — Thu  intimate  connection  of  renal  cirrhosis  with  gout  has  long 
been  recognised.  It  is  general]y  held  that  gout  predisposes  to  the  develop- 
ment  of  renal  cirrhosLS,  and  I  ha  ve  often  seen  the  gradual  development  of 
albumiauria  with  repeated  attacks  of  gout.  It  has  been  held,  hovrever, 
that  gout  may  be  the  con8equence  rather  than  the  uause  of  the  renal 
affection,  and  that  it  results  from  the  failure  of  the  kiduey  to  perform  its 
norniaJ  eliminative  function.  It  is  far  more  probable  that  renal  cirrhosia 
follovvs  from  the  constant  irritation  of  uric  acid  in  the  solid  form  within 
the  substance  of  the  kiduey.  Although  allowing  that  gout  may  occasionally 
be  consecutive  to  cirrhosis  of  the  kidney,  I  hold  that  it  is  far  more  fre- 

lquently  to  be  regjirded  as  the  cause.     It  is  inainly  in  recoguitioti  of  the 

'  association  of  these  conditions  that  most  assurance  otUces  are  in  the  habit  of 
charging  an  estra  premium  in  cases  of  repeated  gout. 

Dtfnpe-psia, — Like  tlie  preceding  condition,  dvspepsia  has  been  regarded 
both  aa  the  cause  and  as  the  result  of  renal  cirrhosis.     \Miile  admitting 

jthat  diaorders  of  digestion  may  frequcntly  be  res}X)nsible  for  transient 

tforms  of  albuminuria,  there  is  some  doubt  \vhether  chronic  renal  attection 
is  to  be  starteil  in  this  way,  or  whether  vvheu  iirolouged  dy8pepsia  is  found 
to  \vi  accompauied  by  permanent  slight  albuminuria,  dy8pep8ia  is  not  to  be 
looked  upon  as  a  symptom  of  the  disease  rather  than  as  an  eliological 
faotor. 

Ifaldts. — Renal  cirrhosis  frequently  ariaes  in  patients  who  huve  been 
accustomed  to  eat  and  drink  to  exce88.     Large  quuntitie8  of  nttrogenous 

ijbods  lead  to  an  unduo  ainount  of  work  being  thro\vn  upon  the  kidney.  If 
At  the  same  tirne  these  patients  take  a  relRtively  small  proitortion  of  liquid 
the  urino  liecomes  concentrated,  and  the  tendencj  to  the  formation  of 
uric  »icid  and  of  oxalates  is  increased. 

Neuro&f.». — The  de])res8ion  resulting  from  emotional  causes,  prolonged 
anxiety,  worry,  or  grief,  seems  to  have  some  direct  intluence.  although  it  is 
extreniely  ditlicult  to  explain  how  disease  of  the  kiduey  is  thus  produced. 
It  is  po8«ible  that  the  nervous  influence  raay  disturb  the  digeative  sjstem, 
or  nuiy  lead  to  intcm[>erate  habits.  Sometimes  lueutal  depreasion  maj 
merely  favour  tho  rapid  development  of  pre-exi8ting  diaeaae;  aometimea  it 
inay  cv)ntribut.e   to   goiity  attacks;   but  vvhethcr   ncrvoua   depresšion   by 

iitaelf  can  ])ro4luGe  cirrhosia  remains  8omewhat  doubtfuL  In  spite  of  the 
frequency  with  which  mental  anxiety  appeara  to  l«e  di«tiuctly  associated 
with  thia  diseose,  there  may  be  no  true  etiological  connection,  iuasmuch  ns 
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oirrhosis,  a  disease  of  middle  age,  occiirs  at  a  tirne  wheii  mental  disturbances, 
from  finaacial  ditliculties  or  other  causes  of  anxiety  are  likelj  to  arise. 

Lead  F<d8oning. — Siinilar  uucertamty  surroimds  the  sujiposed  cou- 
nection  between  lead  poisouing  aud  cirrhoais  of  the  kidnev.  There  ia  no 
doiibt  about  the  lrequeut  association  of  lead  poisoning  and  gout,  and  many 
observers  have  attempted  to  explain  the  influence  of  lead  poisoning  as  con- 
tributing  to  the  occurrence  of  gout,  which  in  turu  leads  on  to  renal 
cirrhosis. 

CUviatic.  Conditions. — Cirrhoeis  of  the  kidney  appears  to  be  more  fre- 
quent  in  teniperate  climat^s ;  hence  it  has  frcqueutly  been  held  that  it  is 
favouied  by  darup  and  by  rapid  a!terations  of  teniperaturt>. 

Chrouic  irritation  of  the  bladder  or  of  the  urethra  by  stricture,  or  of 
the  pelvis  of  the  kidney  by  uieans  of  a  renal  calculus,  may  oc<'a8ionally 
induce  cirrho«is  of  the  kidney.  but  far  more  commonly  these  causea  lead  to 
consecutive  nephritis. 

Clinical  Features  of  the  Diffebknt  Types 

Acute  Nephritis. — ^The  conmiencement  of  acute  uephritia  is  indicated 
by  chills  or  slight  rigora,  which  are  foUowed  by  a  varying  period  of  a 
t}'pical  p}Texia.  The  temf>erature  niay  be  ODly  8Hghtly  raised,  or  it  Uiay 
rench  103  or  104'  Fahr.  The  pulse-rate  is  proportionutely  raised  and  its 
voluuie  uiay  bu  increased.  The  tongue  is  furred  aud  tlie  howels  are 
coDstipated,  Wheu  the  nephritis  originates  in  one  of  the  infeetious  diseases 
(wit!i  t!ie  exeeptiou  of  acarlet  fever)  the  onset  is  rarelv  marked  by  such 
detiuite  8ymptomSj  and  unlesa  the  urine  is  tested  the  coiumencement  may 
escape  ohservation. 

The  Urine. — From  the  first  there  is  notable  diminution  in  the  quantity 
of  uriue  passed,  aud  occasionally  the  excretion  of  urine  is  alniost  totally 
arrested.  Wheu  the  disejiee  is  fiilly  established  the  araouut  generaUy 
varies  from  ti  to  16  ounces  in  the  twenty-four  hours,  and  there  is  lrequent 
deaire  to  uiioturate,  only  a  few  dropa  beiug  passed  at  a  tirne  with  much 
straining.  The  specific  gravity  of  the  water  niay  be  as  high  as  1030  or 
1040,  When  improvement  commences  and  the  quantity  is  augraented,  the 
speeific  gravity  falls  more  nearly  to  the  noruial.  Generally,  during  tho 
acute  stage  the  reaction  of  the  urine  is  acid,  and  quantities  of  albuuiiu  are 
preseut.  The  colour  is  dark  reddish  bro\vn,  turbid  and  su»oky,  and  the 
sediment,  wbich  is  abundant,  is  coniposed  largely  of  blood  casta,  blood 
corpuscles.  renal  epithelium  and  granular  urates,  or  er)'8tal8  of  uric  acid 
and  ealcium  oxalate.  Blood  corpuscles  and  epithelial  cells  generally 
predoiuinate,  but  casts  are  alway8  preaent,  though  their  prevailing  type 
changes  as  the  disease  progresses, 

At  Hrst  blood  casts  and  epithelial  casts  are  evSpecially  nutuerous,  but 
wben  the  ease  is  becoming  more  c-hronic  they  are  replaeed  by  gniuular 
casts  and  fatty  casts,  •vvhich  accordiugly  aObrd  vahiable  indications  of  the 
Btage  of  the  disease.  In  spite  of  the  high  apecitic  gravity  of  the  urine  the 
daily  elimination  of  solids  is  generally  diminished.  The  urea  is  decrensed 
in  quantity  from  25  per  cent  to  50  per  cent,  and  the  chlorides  Bimilarly 
undergo  great  diiuinution. 

Pain. — Complaint  iuay  be  made  of  uneaainess  or  discotufort  in  the 

region  of  the  kidney8.     This  may  aniount  to  actual  pain,  extending  aloug 

^tbe  ureters  to  the  bladder,  but  pain,  whcn  present,  is  mostly  connected 

with  the  act  of  micturition,  rather  tliau  with  the  degree  of  inflammation 

of  the  kidney.     As  a  r\ile,  renal  atfectiona  of  prolonged  courae  are  not 
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associated  with  lumbar  pain,  aud  to  a  certain  ertent  this  fact  is  to  be 
explained  by  the  comparative  abaeDce  of  nerves  of  cominon  eensation  in 
connection  with  the  kidney.  There  is,  it  is  true,  a  free  supplj  of  a«ii8ory 
nerves  to  the  capsule  and  the  \>e\v\s  of  the  kidnej,  but  these  are  oulv  likely 
to  be  influenced  by  aftections  cauaiiig  sudden  distension  of  tbe  kidney ; 
with  inHammatory  dis«i.ses  of  the  kiduey  pain  or  discomfort,  il'  prescnt,  is 
generally  reflected  to  some  other  site. 

Dropat/. — When  acute  nephritis  is  due  to  cold.  drop8y  is  one  of  the 
commonest  and  earliest  indieationa,  and  it  is  freqvieutly  tho  tirat  which 
attracts  attentiou.  lu  inild  cuses  it  may  cotunieiice  about  the  legs  and  ihe 
cheeks;  the  latter  may  be  fouud  puffy  on  first  rising,  The  oedema  usuaUy 
coniiuences  in  the  lovver  evelids,  anil  the  coujunotivie  are  affected  at  the 
same  tirne,  hence  the  eyes  appear  brighter  than  usual.  The  o.'dema  may 
;apread  rapidly  to  the  trunk  and  the  extreruitie3 ;  evea  in  mild  cases  the 
feet  rDay  be  svvollen  tovvards  evening  when  the  cedema  haa,  to  a  great 
extent,  disappeared  from  the  faco.  When  the  drop8y  is  only  alight  the 
general  appeamnce  is  inuch  like  thafc  oi'  (jhlorosis.  It  i«  more  common, 
however,  to  tiiid  the  whole  trunk  redeniatous,  the  ojdenia  generally  being 
nioet  marked  in  dependent  j)art8.  Considerable  Kwelling  is  often  found  at 
the  lower  }«.rt  of  the  l)ack,  constituting  the  well-kuowu  lumbar  pad.  The 
,  genitals,  eapecially  the  prepuce,  may  be  affected,  and  the  cedema  may  be 
80  eacessive  aa  to  interfere  with  micturition. 

As  the  8ubc\itaneou8  tissue  becomes  infiltrated  the  serous  sacs  niay  be 
involved.  The  abdominal  cavity  may  coutaiu  tluid,  and  ix'casitinaUy  an 
increase  of  serum  may  be  detected  in  the  pleura  and  in  the  i>ericardium. 
Stili  more  dangerous,  but  fortunately  more  rare,  Ls  a-deuia  of  the  glottis, 
wliich  develops  with  extreme  rapidity,  and  may  lead  U>  afiphyxia. 

Digestive  Systeni.  —  Interference  with  digestiou  is  frequent.  The 
appetite  is  bad,  esi)ecially  during  the  pyrexia ;  the  tongue  is  furred,  and 
there  is  U8ually  constiptition,  thuugh  later  this  may  be  replaced  by  diarrhcea 
indei»endently  of  treatment.  This  diarrhtea  haa  been  attributed  to  a 
natural  eUbrt  to  eliuiinate  excretory  raattera.  During  the  early  stagea 
nausea  and  vomitiug  tvre  also  frcquent ;  they  may  poBgibly  be  refiex 
ajmptoma,  but  at  a  later  stsige,  in  aH  probability,  the  vouiiting  is  of  unemic 
lioiigin,  aud  wheu  uucontroUable  it  presents  a  serious  complication. 

CirculatoTij  Si/stem. — It  haa  generally  been  held  that  the  circulatory 
8y8tem  is  not  raaterially  atfected  in  the  early  stages  of  acute  nephritis,  and 
the  changes  connected  with  the  heart  and  Kinaller  arteriea  are  comuionly 
oousidered  to  occur  with  chrouic  reual  allections,  or  to  develop  with  the 
transition  from  the  acute  to  the  chrouic  ntage.  Dr.  DickinHou.  however, 
haa  Buggested  that  from  the  be^iiming  of  acute  kiduey  trouble  there  ia 
8ome  alteration  of  the  wall  of  the  capillariea,  and  he  considers  that  thia 
ulteration,  if  pennanent,  coutributes  largely  to  the  Hubsequent  hy]iertio])hy 
of  tl»e  arteriolea  and  of  tho  left  ventricle.  Sometimes  acute  eulargeiueut 
of  the  left  ventricle  m&y  oucur,  but  thia  is  U8ually  a  tranaient  feature. 

Antemia  ia  an  early  and  charaoteriatic  Bymptom ;  it  may  result  froui 
the  loss  of  albumin  or  from  great  hiematuria.  Wheu  the  pallor  ia  very 
rapidly  developed  in  connection  with  dropBy,  it  is  in  aH  probability  due  ruther 
to  the  intiltratioD  of  the  tissueH  with  serum  than  to  blood  chaugea.  In 
odvanced  casea  of  acute  nephritis  the  red  oorpuscles  of  the  blootl  are 
a!ways  reduued  in  uuml>ur ;  the  albumin  is  diuiiuiMhed,  aud  the  aerum 
contaitiH  a  Lirge  projKirtion  of  water;  in  addition,  it  ia  common  to  find  in 
tlie  bl<Kxl  eiiher  urea,  uric  acid,  or  both,  and  perhapa  other  urinary 
derivativea      Pericarditia  maj  occur,  and  vihen  the  efluaion  ia  puruleni 
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in  cliaracter  tbe  disease  iiearly  always  terminatea  fatally.  In  acute 
nepliritis  it  is  very  rare  to  meet  with  epi8taxi9  or  to  find  biemorrhagea  in 
the  retiaa. 

Jh<:spiratoiy  Sy$tcvt. — Alterationa  in  the  respiratorj  sjsteni  only  occur 
as  coniplications.  Flcuri8y,  broutbitis,  and  pnuunionia  iuay  develop  iu 
severe  cases,  and  niay  huHten  a  Iktal  Leruiiuatiou  ;  tbo  pleuri8y  is  e8peeially 
dangeroiis  since  it  is  t"re4ueiitily  piirulent.  It  is  not  iincommon,  ho\vever, 
for  mild  caaea  of  acute  nephritis  to  be  associated  vvitb  sbglit  puImonary 
engorgeoient ;  the  degree  of  eogorgement  mo8tly  varies  inversely  \vitb  the 
amount  of  tiuid  in  the  pleural  cavity.  Slight  congestion  ol"  the  lunga  is 
not  neoc'8Siirily  a  serious  compliiiation. 

Nervoiis  Si/stcm. — Tbe  ctlecta  iipon  the  nervous  8y8teni  njay  develop 
with  couHideiable  rapidity.  In  the  eHrly  stages  headache  is  comnioiilj 
preseut ;  it  uiay  merely  be  a  dull  seiise  of  weight,  or  it  may  be  very  intense. 
Wheu  the  urine  is  very  niueh  reduced  unemic  eonvulsions  may  8uddenly 
appear,  aad  in  some  casea  they  are  of  a  hemiplegic  type.  iJuriug  the 
contTilsinns  the  tenni«nitiire  niay  rise,  but  afterwiirda  it  is  ni08tly  suh- 
normal.  The  coavulsiuu  is  ofteu  Buoceetleil  by  conui.  Sometiiues  several 
eonvulsions  occur  at  short  intervala,  the  pationt  remaining  comatose  iu  the 
intervala  ;  und  the  dupth  of  tlie  cuiua  may  incrctise  after  each  attack  of 
convuIsiuaM.  Occasiouully  after  eouvulsious  there  may  l)e  partial  or  eom- 
plete  bliiidnesB.  Uranuic  umaiirosis  is  mo8fcly  a  tranaieut  8ymptoni,  and  in 
its  short  duration  differa  froui  the  amauroaia  of  chrouic  forma  of  kidney 
disease.  The  unemic  convulsiuus  are  the  expression  of  the  retention  of 
toxic  material«,  and  unleas  the  caae  terminates  i'4irly  in  a  convulaion  the 
nervouH  8ymptoms  U9ually  8peeddy  pasa  uway. 

Coursc  and  BuruHofi. — The  initial  rise  of  temperature  may  contiuue  for 
four  or  tive  day8,  or  at  most  for  a  week,  but  veiy  ofteu  tbe  patieuts  are 
first  seen  when  tlie  temperature  ia  normal  or  only  shghtly  raised.  The 
early  symptoms  w]iich  are  tben  uoted  are  those  of  dropsy  aud  of  alteration 
in  the  urine.  The  dropsy  varies  with  the  amount  of  urine,  hence  in  the 
first  few  day8  the  dropsicul  condition  is  generally  more  marked  tluin  later ; 
sometimea,  however,  vvlieu  the  suppressiun  of  urme  is  progrestiive  instead  of 
auddeu,  the  drop8y  may  reacli  its  bighest  stage  towards  the  end  of  the 
second  week.  I  o  moat  attacks  the  dropsy  develops  \vith  great  rapidity,  and 
undergoes  considerable  improvement  witb  tbe  re-estiihlisbiuent  of  the 
work  of  tbe  kiduey.  Under  favourable  conditiona  there  is  8peedy  diminu- 
tion  iu  the  amount  of  albumin.  Itlood  corpuscles,  and  casts,  aad  the  urine, 
from  heing  a  deep  red  or  Bm(iky  tint,  regaina  ita  normal  appearance  in  a 
lew  dtty8.  If,  on  the  other  hand,  the  quantity  of  urine  progreasivelj 
diminiahes,  8econdary  aRections  of  the  nervous  8ystem  are  likely  to  arise, 
and  the  patient  may  die  from  acute  unemia. 

Occa8ionally  the  ouset  is  more  gradual,  and  the  8ymptoms  are  less 
marked.  There  may  be  progrcssive  diminution  in  the  quaDtity  of  urinOj 
gradual  increase  in  the  extent  of  the  dropsical  eflusions,  and  indications  of 
8econdary  aHectiona  of  tlie  luugs  or  of  the  various  seruua  ineuibnmea.  The 
favourable  progress  of  casea  of  acute  nephritis  is  sometimea  inberfered  with 
by  distiuct  relapses,  in  vrhich  the  8ymptom8  resemble  those  of  the  primarj 
attack.  Siich  relajises  are  mo8tly  attributed  to  alterationa  of  temperature, 
ex}ioaure  to  cold,  or  to  the  premature  uae  of  ordinary  forms  of  diet.  In  aH 
probability  these  relapses  indieate  an  exten8ion  of  inliammation  to  some 
portiou  of  the  kidney  previoualy  unattected,  and  hence  they  oonatitute  not 
only  an  immediate  danger,  but  they  furthcr  imperil  the  jtatienfa  chance.s  of 
ultimate  recovery. 
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Witb  casee  that  are  doang  well  it  is  generallj  fouod  that  tbe  amoutit 
I  of  urine  exceed8  tbe  normal  quantity,  since  the  kidneja  have  to  remove  a 
large  quautity  of  dropsicjil  materiaL  Hence  the  colour  of  the  urine  is 
diminished,  the  specitic  gravitj  is  reduced,  and  the  amount  of  albumin 
^decreaaes  rapidlv,  the  decrease  aftecting  the  tottil  quantity  of  albumin 
sd  in  the  day,  as  well  aa  the  perceutagc  in  any  particuhir  spet-imen. 
Aft  the  patieut  progresses  tovvards  recovery  the  nature  of  the  sediment 
alters,  epitlinUal  oells  and  free  hlood  Cf>rpu8cle8  bet-oute  le.sa  nuuierous,  and 
the  epithelial  and  blood  casts  are  gradualiy  repluced  by  hyahue  and  granular 
casts,  vvliich  in  turn  decrease  in  nuniber,  and  niav  ultiniately  disappear. 

Although  the  above  is  true  of  a  large  number  of  aises  of  acute 
nephritis,  it  uufortunately  freq«ently  happens  that  after  a  c«rtain  degree 
of  rapid  progrfss  the  iuiproveiuent  ajjpears  to  come  to  a  standstill,  and 
although  the  amount  of  urine  passed  differs  little  from  the  normal  quautity, 
yet  it  contain«  traces  of  albumio  which  uiay  var}'  8lightly  fruiii  day  to 
dav.  The  casts  also  become  more  granular.  and  fatty  casts  niay  be  found. 
These  indications  of  lack  of  progress  are  uometimes  acconi|>anied  by 
persistence  of  alight  drop8y.  Thew;  syiuptoui8  alway8  cause  au.\iely  about 
tlie  ultimate  recovery  of  the  patient,  aa  they  indioate  a  tendency  to  a 
gradual  trausition  from  the  acute  to  the  chronic  furiu. 

From  the  above  account  it  \vill  be  seen  tliat  it  is  impiisaible  to  predict 
the  courae  or  the  duratiou  of  any  čase  of  acute  nejihritis.  Toward8  tlie  end 
of  the  first  week  tho  improveinent  may  be  rapid,  and  tlie  patient  may  seem 
to  be  convalesciug,  yet  it  is  not  safe  to  build  ttio  much  uix>n  sucli  rapid  ini- 
provement,  and  the  {>atieut  niust  be  kept  in  bed,  and  the  diet  luust  be 
^iiegulated,  even  though  the  albumin  bas  disappeared,  and  convalescence 
rappears  to  be  estnljlished.  U8uany  the  duration  of  an  acute  atUick  varies 
from  two  to  8ix  weekB,  but  when  reLipses  occur  recovery  uiay  be  delayed  for 
eight  vvecks  or  more.  If  after  this  tirne  albumin  is  stili  found.  \vhile  the 
hoematuria  has  disappeared,  and  if  caats,  especially  granular  and  fatty  casts, 
are  stdl  present,  the  čase  ninst  be  regarded  as  Tiaviug  passed  into  the 
chronic  stage.  When  a  fatal  termination  occurs  it  may  lie  due  to  the 
estent  of  the  dropsy  or  to  t!ie  8everity  of  other  complications.  Great 
acoumulations  of  tiuid  in  the  pleura  or  pericardium,  or,  in  rare  caaes,  oedeuia 
of  the  Iarynx  may  be  the  immediate  cause  of  death.  Fre4]uently  death 
iuay  occur  in  the  course  of  acute  nephritis  as  the  result  of  a>dema  of  the 
lungs,  or  from  a  combination  of  ffdema  and  pneumonia.  Sometimea  acute 
inftammatiou  of  the  pleura  or  of  the  pericardium  may  appear  to  give  rise 
to  more  urgent  8ymptom8  than  the  chnjuic  effusiou  of  dropaicul  fluid,  at 
any  rate  they  cause  more  ilistress  and  pain,  and  they  add  to  the  risks  by 
interfering  with  the  {^tient'a  rest.  Many  časen  termlnate  vvitli  acute 
OTffimia,  Rometimea  during  the  tirat  attack  of  conviiLeuona,  aometimeB  from  a 
BucceaHion  of  attacks,  and  in  rare  cases  death  may  Ije  due  to  gradual  failure 
of  the  heart's  actiou,  owing  to  dilatation  of  the  left  ventricle. 

The  immediate  cjiuse  of  death  appears  to  depeud  to  some  extent  upon  the 
nge  of  tlie  j»atient ;  in  children  death  mo8tly  results  from  inflammation  of 
the  re8piratory  organs,  while  in  adults  it  rnay  be  due  to  uriEmic  ^»oiHoning, 
or  to  ono  of  the  direct  consequences  of  dropsy.  Dangerous  ery8ij)eJatoua 
inflammation  or  abscesftes  iu  the  collular  tiasue  may  foUow  acupuncture  or 
incisiouH.  obstinate  vomiting,  aLsn,  the  result  of  um-mia,  may  ha^teu  the  end. 

Acute  Nkimikitis  after  Scaklet  Fever. — Someof  theclinieal  features 
of  ^^11+^  inq>l)riti8  after  scarlet  fe\  eniiifer  8lightly  from  those  alrt'ady de«cribed, 
and  VAi\\  for  brief  consideration.  The  onaet  of  8c.arlatinal  fiephritis  is  gener- 
ally  markcd  by  detinite  8ymptom8,  although  it  ocoaBionally  appears  to  coiu- 
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mence  insidiou8ly.  As  a  rule  tliere  is  some  rise  of  teuiiiumture.  This  may 
be  very  alight.  und  oc^iurs  iiioat  coiiuiioulv  towarJa  the  imd  ut'  ih«  setioud  or 
during  tho  tliird  week.  The  iuitiat  pyrexia  may  be  preceded  by  hciidiiche, 
I088  of  appetite,  atid  pallur.  wl»icb  uiay  be  associated  with  constijiation. 
These  8yiiii)toiiis  are  frequenlly  toltovved  C'losely  by  rapid  diniinutiuu  ia  tho 
quiintity  ot  urine  passudj  by  alteratiou  of  ita  specitic  gravitv,  and  by  the 
appciirance  of  nlbumin  and  blood  in  the  water.  In  exGeptional  epidemics 
there  appears  to  be  littte  reason  to  douht  that  scarliitinal  uephritis  iuay 
occur  wit!ioiit  alliimauuria ;  at  ali  eveuts,  nuuierous  observatiuns  liave  beea 
luude  of  cases  of  dro]iHy  withoiit  albumiuuria. 

I)ropsy. — Geuer.il  icdeuia  niav  be  the  Hrst  sjraplom  to  attract  notice, 
and  it  is  more  common  in  cuses  marked  by  total  ttr  relative  siippression  of 
urine.  The  cedenia  is  nsually  fii-at  uoted  arouud  the  ejes,  and  it  Luay 
rapidly  extend  so  that  nfter  a  few  hours  the  child  is  ahuoat  iiiirecognisable. 
In  severe  cases,  wheu  tho  drop9y  is  general  and  extreme,  fissures  may  form 
and  lead  to  estensive  ex(joriution8.  Although  the  »rdeiuatous  conditiou  is 
not  genenilly  associated  with  discouifort  otlier  thau  that  duc  to  the  limita- 
tiou  of  movement,  yet  teuderness  may  be  cotriplained  of  when  the  tension  is 
great.  Iktth  Caiger  au«l  Turner,  speaking  from  experieuce  of  uases  treated 
within  fever  hospitals,  hnd  that  dropsj  ia  uot  a  proiuinent  Bvmptom  when 
scarlatinal  tiephritia  develops  \vhile  the  patient  ia  contimiaLly  under 
observation  in  the  ivards. 

The  libcloiiiiiial  f.avity  may  become  aflected  by  drnpsical  effuaion,  and 
oocasjioually  siinilar  coUections  of  Huid  inay  be  found  in  tho  pleura  and 
perioirditun.  These  inay  cause  great  anxiety,  aiuce  there  is  a  marked 
tendency  for  inflammatory  elTusiona  to  become  purulent,  a  tendency  which 
is  greater  than  that  in  acute  nephritis. 

Circulatori/  Sy&tem. — The  alterations  of  the  pulse  with  the  initial  rise  of 
temperature  liave  been  alrcady  meution^d.  As  the  disease  progresses  the 
pulse  generallj  becomea  rnore  sl()\v  and  perbaps  irregulnr,  while  the  tension 
is  iuereiiKeil.  Henoch  n«grinla  irregularity  of  the  pulse  as  an  indication 
of  dauger  from  urieinia.  With  cases  which  tend  to  the  establiahment  of 
ohronic  nephritis  the  pulse  undergoea  but  iJttle  improvemeut ;  in  fact,  a 
continued  high  tension  may  freiiu«ntly  be  taken  as  an  indication  of  per- 
manent  renal  changea.  Cardiac  hypertrophy  is  one  of  the  moat  common 
forms  of  circulfitory  change  in  counection  witl]  scarlatinal  nephritis.  In  a 
large  majority  of  cases  the  apox  b&at  of  tlie  heart  is  in  ([uite  an  early 
stage  displftced  outward8  and  do\vnvvarda  Wheu  cascs  of  stMrtatiaal 
nephritis  are  undergoing  improvemeut  the  apex  beat  quickly  returus  to  ita 
original  site.  The  rapidity  vvith  which  thia  oceurs  favours  the  idea  that 
the  diaplacement  of  the  apex  beat  may,  to  a  large  exteutj  be  due  to  dilata- 
tion  rather  than  hypertrophy. 

Cardiac  dilatation  adds  to  the  danger,  aa  it  favours  pulnionary  changea ; 
it  is  frequently  foUovved  by  <i.'.deiiiH  of  the  lunj^  and  by  urgeut  dyspna'a. 
The  onset  of  acute  cardiac  dilatation  niay  sometimea  be  recognised  by  the 
alteratiou  in  t!ie  character  of  the  pulse,  vvhich  beeomes  rapid,  thready,  and 
weak. 

Respiratori/  Si/stem. — (Edema  of  the  luug  constitutes  one  of  the  greatest 
dangers  of  scarlatinal  nephritis.  l'neumonia  and  pleuri8y  are  frequent,  and, 
jvs  already  noted,  the  tendeucy  of  pleuritic  effusion  to  become  purulent  ia 
very  marked. 

Urfcmia. — The  iudications  of  ura-niia  are  particularly  prone  to  occur  in. 
connection  with  scarlatinal  uephritis,  and  they  are  extremely  ditficult  to 
ditferfntiate  from  mauy  of  the  avmptoms  referred  to  above.       In  aLi  proba- 
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bilily  the  apathy,  sickness,  headache,  restlessness,  and  dyspncea  are  the 
exi»res8ion  of  urajmic  poisoning,  and  these  ejinptonis  are  most  common  when 
there  is  marked  diminution  in  the  amount  of  urine  eliminated.  Severe 
BVmptoms  of  ur*mia,  however,  may  occur  independeutly  of  reduction  in  the 
quaQtity  of  \vater  pasaed,  and  Diay  even  ariae  in  dropaical  cases  when,  after 
tcmporary  suppreesion,  the  excretion  appears  to  have  been  fairly  re- 
established.  This  bas  been  explained  by  the  reabsorption  of  nitrogenous 
material  from  the  subcutaneous  tissuea  Although  uraernia  nece8sarily  adds 
liirgely  to  the  riak  of  scarktinal  nephritis,  it  does  not  appear  to  be  ao 
fre(juently  fatal  as  in  other  forms  of  nephritia 

Course  and  Duration. — Under  appropriate  treatment  improvement 
Hpeedily  follows  in  a  hirge  majonty  of  cases,  the  improvement  being  most 
marked  toward8  the  end  of  the  first  week  from  the  commencement  of  the 
Bymptoma.  Albumin,  however,  is  usually  found  in  the  water  long  after 
other  8ymptom3  have  passed  away.  Indeed,  albuminuria  sometLmea  con- 
tinijes  from  four  to  8ix  vveeks ;  if  the  albumin  lasts  longer,  chronic  nephritiei 
has  prol»ably  become  eatabUshed.  The  8teady  improvement  is  occasionally 
interrupted  by  relapses ;  the  water  becomes  again  Yery  small  in  auiount, 
'  liigh  coloured  and  albuminoua,  and  more  rarely  the  dropsy  undergoes 
simihir  marked  increase. 

Only  a  small  proportion  of  cases  pasa  directly  into  chronic  nephritis. 
The  majority  recover  completely  in  from  two  to  three  vreeks.  On  the  other 
hand,  when  scarlatinal  nephritis  has  once  occurred,  the  liability  to  8ub8equent 
attacks  of  nephritis  is  more  marked, 

Chronic  Nephritis. — It  isonly  in  exceptional  cases  that  the  tranaition 
from  acute  nephritis  to  chronic  nephritis  can  be  watched,80  that  the  clinical 
picture  is  coraplete  in  ali  its  detaila ;  more  commonly  the  patients  come 
under  observation  when  the  disease  has  ab:eady  been  of  long  standing.  Some 
of  the  earUest  indications  tire  to  be  found  in  the  urine,  in  drop8y,  and  in 
anaMuia,  vvhich  is  frequeutly  profound. 

The  Urine. — The  quantity  of  urine  passed  is  to  a  certain  extent 
dependent  upou  the  degree  of  drop8y,  and,  although  the  daily  quantity  is 
ibject  to  great  variations,  it  is  on  the  average  lesa  than  the  normal  amount. 
The  decrease,  however,  in  the  eHrly  stages  is  not  very  considerable,  and  it  is 
by  no  meaus  comparable  with  that  which  occurs  in  acute  nephritis. 
Itbottgh  the  amount  may  be  reduced  to  half  the  normal  quantity  or  even 

9,  cases  of  complete  suppression  are  comparatively  rare,  and,  as  a  rule, 
anuria  only  fjccurs  8hortly  b«ifore  the  fatal  termination.  U8ually,  as  the 
drupBy  increases  the  amount  of  urine  progres8ively  decreases.  In  the  e&rly 
Btages  the  speci tic  gravity  is  8lightly  loM^er.  If  followed  from  its  oommence- 
['ineat  in  an  iicute  atta<.'k,  as  the  signs  of  ha'morrhage  decrease  the  urine 
»presenta  a  cloudy  depoait;  this  is  generally  considered  to  be  of  setious 
import.  Tliis  »Icpo-nit  consists  largelv  of  casts,  which,  in  the  early  stagea, 
are  mostly  of  tlie  hyaline  variety,  though  with  any  subacute  inHammatorv 
compUcation  opithelial  casts  and  blood  casts  may  be  supcraddud.  At  other 
times  the  casts  preseut  oil  globules  and  evidence  of  granular  degeuerutiou. 
lu  ohronic  nepnritis  casts  are  gcnerally  present  in  very  large  ({uaulitj, 
ftod  are  rwidily  detcctetl.  In  addition,  however,  numerous  leuci)cyte8  atid, 
more  rarely,  red  lil<Kjd  corpuscles  may  bo  found.  Kenal  epithelium  is  some- 
times  present,  and  it  is  frequeutly  8omewhat  opaquc  or  cloudy,  indiuating 
the  exiBteDoe  of  degenerativc  changes.  OccjiBionaIly,  ulso,  thero  is  much 
grunular  debris — sometimos  tioatiug  freely  in  tho  urino,  more  ufteu 
ooUectcd  arouDd  the  casts. 

In  the  early  t^tuges  of  chronic  ticphritis  albamia  is  alwa7«  preteut  in 
»OL.  VIII  17 
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considerable  quantity.  It  haa  been  sUited  that  in  casea  of  large  white  kid- 
ney  there  are  on  an  avenige  larger  quantities  of  albutain  than  witli  the 
spotted  or  contracted  kidney  ;  this,  however,  is  eertainly  not  always  the 
čase.  As  the  disease  progresses  th«  quantity  of  urine  may  increase  to  the 
normal,  or  may  even  be  ab.ghtly  above  tbe  normal  amoiint ;  at  tbe  same  i 
tirne  the  urine  becomea  pale,  the  apecific  gravity  falla,  and  the  amount  of 
albumin  is  diminished.  Throughoiit  the  disease  tbe  <iuantity  of  urea  ia 
reduoed. 

"VVithin  certain  limits  it  is  possible  to  estimate  the  degree  of  renal 
change  by  the  alterations  in  the  urine.  As  tbe  contraction  proceeds  the 
amount  of  urine  becomea  greater,  while  tbe  speciOc  gra\aty  is  diminished 
and  fche  quantity  of  albumin  ia  also  decreased.  Theae  cbauges,  tberefore, 
tend  to  render  the  urine  8omewbat  similar  to  that  which  Ls  paaaed  by 
patienta  with  a  contracted  or  cirrbotic  kidney. 

A  curioua  restilt  of  cbronic  uephritis  ia  that  the  kidney  loaes  ita  normal 
power  of  eliminatiug  various  druge,  for  exainple,  iodide  of  potasaium, 
8abcylic  acid,  and  quxuine.  Tbe  power  of  transforming  benzoic  acid  into 
hippuric  acid  is  also  stated  to  be  iuipaired. 

Dro'p8y. — The  drop8y  of  chronic  nephritia  usually  develops  slowly,  and 
in  t!ie  early  etagea  ia  not  exceasive.  At  the  comniencement  the  puffineBS 
of  tlie  face,  \vbich  attracta  the  patient'8  attention  on  tirst  rising,  gradually 
aubaidea  during  the  day,  while  the  auklea  iucrease  in  ai^ie  tnvvards  the  eveu- 
ing.  Wht'U  the  tiiaease  is  fully  establiahed  the  dropsy  may  alTect  not  only 
the  lower  extremitie3j  but  the  wbole  of  the  aubcutaneoiig  tisavie,  and  it  may 
alao  involve  tbe  serous  cavitiea.  Wben  patienta  are  kept  in  tnid  swelling 
of  the  acrotum  or  of  the  back  may  develop.  ^lien  tbe  tedema  haa  once 
claimed  attention  it  ia  generally  one  of  the  most  ditticult  8yniptoma  to  deal 
with,  aince  it  rarely  disappears  entii-ely,  and  soinetimes,  with  little  Wiirning, 
it  inoreaaea  rapidly ;  not  un('ommon]y  the  diateuaion  may  result  in  crucking 
of  the  akin,  vvhicb  allow3  the  escapo  of  tbe  dropsical  elTuaion.  Sometimea 
tbe  distenfiion  interferea  witli  nutrition  and  aloughs  may  form.  Tlie 
effusion  within  the  abdominal  eavity  ia  occa8ionally  ao  considerable  as  to 
impede  reapiration  and  circiilation. 

(Edema  of  the  glottis  may  develop  with  great  rapidity  and  niay  cauae 
deatb. 

In  milder  cases  the  8welling  of  the  lega  or  scrotum  inay  8how  but  little 
variation  until  the  auperventiou  of  aubacute  renal  inHammation,  owing 
poesibly  to  expo8ure  or  to  aome  irregularity  of  diet. 

Ancernia. — -The  anseniia  of  chronic  nepbritis  ia  always  very  noticeable, 
and  it  appears  probable  that  some  of  tbe  moat  troubleaome  syniptoms  are 
indirectly  the  residt  of  auaimia,  for  example,  the  dy8pepsia,  the  severe  head- 
ache.  and  the  frequent  shortneaa  of  breath. 

Circulaton/  i^i/stem. — There  ia  generally  dilatation  and  hjportropby  of 
the  left  ventricle,  and  some  hypertropbic  and  degenerative  cliange  atlecting 
the  smaller  artoriea.  The  extent  of  theae  changea  increaaea  aa  the  kidney 
diminiabea  in  size.  Sometimea  acute  dilatation  of  the  ventricle  occuns  and 
is  aceompanied  by  dyapuo£a  and  cyanosi5.  Far  more  commonly  the  dilata- 
tion ia  acctimpanied  by  hypertrophy,  whicb  is  to  a  large  exteut  compL'!n8atory. 
The  rapidity  of  tbe  pulse  is  U9ually  iucreased,  and  tlie  tracinga  are  marked 
by  dicrotism.  That  the  blood  pressure  ia  not  markedly  increaaed  in  chronic 
nephritia,  aa  compared  \vith  cirrboaia  of  the  kidney,  ia  Bhowu  by  the  rarity 
of  retinal  btemorrhagea  and  eerebral  hairaorrbagea  in  the  fornier.  Wben 
theae  supervene  they  indicate  that  the  kidney  haa  already  nndergone  con- 
traction. 
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Aftucular  System. — As  the  dropsical  etlusion  increaaea  there  is  marked 
loes  of  Btrength,  which  may  at  tirat  be  attrihuted  to  the  vveight  of  the 
limbs.  The  degree  of  wasting  may  not  be  apparcnt  until  the  dro|>sical 
effusion  in  the  lower  extremitie8  is  diniinished,  bat  frequently  there  is 
Btriking  contrast  between  the  thin  flabby  upper  arms  and  the  enormouB 
size  of  the  bands  and  wrigt8. 

Digestive  Sy&tem. — The  digestive  8yBtem  appeara  to  be  early  implicated. 
Patients  have  bttie  appetite  and  are  apt  to  be  fanciful  about  their  diet. 
They  may  have  a  dietaste  for  meat,  and  frequently  they  attribute  their 
dialike  to  certJiin  food  to  irapaired  digestion.  This  distaate  for  fooil  may 
proceed  to  actua!  uausea  and  vouiiting.  The  material  vomited  may  consist 
largely  of  water,  and  it  has  been  Buggested  that  it  may  result  from  fedema 
of  the  mueous  mouibraue  uf  tlie  stoniach.  In  aH  probubility,  however,  the 
vouiiting  of  chrouic  nephritia  is  to  be  regarded  aa  one  of  the  indicationa  of 
urtemia.  Tn  the  later  stages  of  the  disease  diarrhtta  is  occaflionally 
eiceasive,  the  motions  not  only  being  more  frequent,  but  containing  large 
quantities  of  liqiud.  Theae  8yinptom8  are  U8ually  very  exhau8ting,  and 
they  are  extreniely  difticult  to  treat.  They  mjiy  defy  ali  therapeutic 
measiires  and  contribute  largcly  io  the  weakne88  from  vvhieh  the  patient 
ultiinately  einka  Occa8ionaliy  ulceration  of  the  intestine  occurs,  and  the 
tliarrhu-a  then  altera  in  character — pus,  blood,  and  mucus  being  present. 

Ncrvotis  Sijatem. — Notvvithatanding  the  dimiuution  in  the  excretory 
work  of  the  kidney,  8ymptom8  of  aciite  uriemia  are  comparative.ly  rare  with 
chronic  nephritis,  and  it  haa  been  suggeated  that  this  is  due  to  the  retention 
of  nitrogenouB  vvante  in  the  dropsical  Huid.  Acute  ursemic  Bymptom8  have 
been  obeerved  whcn,  under  the  influence  of  vapour  batha.  the  reabsorption 
of  the  dropsical  elfusion  has  coninienced,  and  this  occiirrence  favoiirs  the 
idea  that  this  reabsorption  throws  into  the  circulation  a  large  quantity  of 
toxic  material  Nevertheless,  the  rarity  of  acute  unemic  8ymptom8  with 
oaaes  of  escessive  dropsical  efiusion  is  noteworthy,  and  suggests  that  the 
ezceaeive  effusion  serves  to  protect  the  8y8tem  from  the  results  of  the 
impaired  exeretory  work  of  the  kidney.  Symptom8  of  chronic  ura3mia  are, 
on  the  coutniry,  relatively  frequent,  the  chief  of  theae  being  severe  head- 
aohe,  impaired  mental  activity,  frequent  vomiting,  dy8pep8ia  aud  diarrhcea, 
and  occaaional  attacka  of  au  asthmatic  nature. 

Reference  haa  already  been  made  to  the  occaaional  occurrence  of  retinal 
changea,  but,  in  addition,  amaurosia  may  sometimes  be  developed  in- 
dopendently  of  any  retiual  chauge. 

It  is  aomeuhat  doubtful  svliether  the  following  sjmptoms  are  to  be 
reganled  aa  unt-mic  or  as  the  result  of  disturbances  of  the  nervous  sjstem ; 
but  it  is  fairly  frequent  to  tind  that  patieuts  suHor  from  numbne«8  iu  the 
iingera,  itching,  pina  and  ueedles,  or  eveu  burnmg  paius  iu  the  handa  and 
anna.  Theae  8ymptoni8  are  frequently  seen  in  connection  mth  advanced 
chronic  nephritis,  vvhere  contraction  of  the  kidney  has  probably  occurred. 

Sf£ondary  Jnjlammations. — Secondary  inliammationa  are  luostlv  the 
oauM  of  death  in  caaea  of  chronic  nephritis.  and  they  may  affec-t  either  the 
exter&al  or  ioteraal  organs.  There  is  marked  teDdeQcy  to  ery8ipelas  aud 
to  gangrene,  and  this  teudency  nmst  be  borne  in  mind  whenever  the  akin 
has  been  broken.  Notwithstanding  the  utmost  antiseptic  čare,  eryBipelaa 
and  gangrene  frequently  aupervene. 

In  connection  with  the  digestive  Hy8tem,  tovvards  the  termination  of  the 
Caae,  severe  hicmorrhages  may  occur,  either  from  the  atoniach  or  from  the 
boweL 

Of  the  pulmonary  coroplicationa  secondarj  pneumonia  is  the  moet 
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coneider&ble  quantity.  It  hoR  been  stated  that  in  casea  of  large  white  kid- 
nej  there  are  on  an  avemge  krger  quantities  of  albumin  tirno  vrith  the 
spotted  or  uontracted  kidnej;  this,  however,  is  certainly  not  alvvajs  the 
caae.  As  the  disease  progresses  the  quantity  of  urine  may  uiurease  to  the 
normal,  or  may  even  be  8lightly  above  the  nonual  aiuouut ;  at  the  same 
tirne  the  urine  become.a  pale,  the  specific  gravity  falls,  and  the  araount  of 
albumin  is  diminiahed.  Throughout  the  disease  the  quantity  of  urea  i» 
reduced. 

Within  certain  limita  it  is  poasible  to  estimate  the  degree  of  renal 
change  by  the  alterations  in  tlie  urine.  Aa  the  contraction  proceedf?  the 
amouut  of  urine  becomes  greater,  while  the  specilic  gra\ity  m  diuiiuished 
and  the  quantity  of  albumin  is  also  decreaaed.  Theae  changes,  therefore, 
tend  to  render  the  urine  8oinewhat  aimilar  to  that  which  is  paased  by 
patients  with  a  contracted  or  cirrhotic  kidney. 

A  curious  result  of  chronic  nejihritis  is  that  the  kidney  loses  ita  normal 
power  of  eliniinating  varioua  druga,  for  example,  iodide  of  potabsium, 
8alicylic  acid^  and  quinine.  The  power  of  tranaforming  benzoic  acid  into 
hippuric  acid  ia  also  stated  to  be  iujpaired. 

Dropsy. — The  dropsy  of  chronic  nephritis  U8ually  develops  8lowly,  and 
in  the  early  atages  ia  not  exce8sive.  At  the  conmieneement  the  puttineaa 
of  the  face,  which  attracts  the  patieQt'8  atteution  on  lirst  rising,  gradual!y 
aubsidea  during  the  day,  while  the  ankles  increase  in  si/.e  tovvards  the  eveu- 
ing.  Whi,'n  the  diBeaae  ia  fuUy  established  the  dropsy  may  aHeot  not  only 
the  lower  extreuiitiea,  but  the  whote  of  tlie  aubeutiineous  tisaue,  and  it  Daay 
alao  iavolve  the  aerous  cavitiea.  \Vhen  patienta  are  kept  in  bed  avvelling 
of  the  scrotum  or  of  the  back  may  develop.  When  the  oedema  has  once 
claimed  attention  it  is  geuerally  one  of  the  nioat  diHicult  8ymptom8  to  deal 
with,  aince  it  rarely  djaappears  entirely,  and  aoinetimes,  with  little  vvarniug. 
it  increasea  rapidly  ;  not  uncommonlv  tlic^  ilistenajon  niay  result  in  craekiug 
of  the  gkin,  \vhich  allo^vs  Lhe  escape  of  tbe  dropsical  elfusion.  Sonietimea 
the  disteuaion  interferes  with  nutrition  and  alougha  may  form,  The 
efluaion  within  the  abdominal  cavity  ia  occaaioually  ao  couaiderable  aa  to 
impede  reapiratiou  and  tirculation. 

(Edema  of  the  glottis  may  develop  with  great  rapidity  and  uiav  tiause 
death. 

In  milder  easee  the  swelling  of  the  lega  or  acrotuui  niay  show  but  little 
variation  until  the  aupervention  of  aubacute  reuul  iuflammation,  owing 
po88ibly  to  expo8ure  or  to  some  irregularity  of  diet. 

AiK^rnia. — The  anajuiia  of  chronic  nephritis  ia  always  very  noticeable, 
and  it  appeara  probable  that  some  of  the  moat  troublesome  8ymptoms  are 
indirec.tly  the  result  of  anajmia,  far  exaniple,  tho  dyapepaia,  the  severe  head- 
ache,  and  the  frequeut  ahortness  of  breath. 

CiTcuiatori/  S>/stem. — There  is  generally  dilatation  and  hypertrophy  of 
the  left  ventricle,  and  some  hypertrophic  and  degenerative  change  atlecting 
the  amaller  arteriea.  The  extent  of  theae  changea  increasea  aa  the  kidney 
diminiahea  in  aize.  Sometimea  acute  dilatation  of  the  ventricle  occurs  aud 
ia  accompauied  by  dyspncea  and  cyano8is.  Far  more  commonly  the  dilata- 
tion ia  acc(tmpanied  by  hypertrophy,  which  is  to  a  large  e.\tent  compL>iisatory. 
The  rapidity  of  the  pulse  ia  U8ually  incniaaed.  and  the  trucinga  are  niarked 
hy  dicrotiam.  That  the  blood  presaure  ia  not  markedly  increaaed  in  i-hronic 
nephritiSj  aa  compared  with  cirrhoaia  of  the  kidney,  ie  ahovvn  by  the  rarity 
of  retinal  htemorrhages  and  cerebral  ho^raorrhagea  in  the  fornier.  When 
theae  supervene  they  indicate  that  the  kidDey  has  already  undergone  con- 
tractiou. 
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Muscular  Sr/stem. — As  the  dropsical  effusion  increases  there  is  marked 
los8  of  strength,  which  may  at  tirat  be  attributed  to  the  weight  of  the 
limbs.  The  degree  of  waating  may  not  be  apparent  until  the  dropaical 
effusion  in  the  lower  extremitie8  is  diminisbed,  biit  frequently  there  is 
striking  contrast  between  the  thin  tlabby  upper  arms  and  the  enorinous 
size  of  the  handa  and  wri8tB. 

IHge^tive  Sr/stem. — Tlie  digestive  8yBtem  appears  to  be  early  itnplicated. 
Patients  have  little  appetite  and  are  apt  to  be  fancilul  about  tlieir  diet. 
They  may  have  a  distaste  for  meat,  and  frequently  they  attribute  their 
dialike  to  certain  food  to  impaired  digestiou.     Thia  distaste  for  food  may 

Eroceed  to  actual  naiisea  and  vomiting.  The  material  vomited  may  consist 
trgely  of  water,  and  it  has  been  suggested  that  it  may  reaiilt  froui  ludema 
of  the  niucouH  membrane  of  tl»e  stouiach.  In  ali  probability,  however,  the 
vomiting  of  chronic  nephritis  is  to  be  regarded  as  one  of  the  indicationa  of 
\ira;mia.  lu  the  later  stagea  of  the  disease  di/irrhtua  is  occa8ioDally 
exce8sive,  the  motious  not  only  being  more  frequent,  but  eontaining  large 
quantitie8  of  liquid.  These  8ytnptoms  are  U8ually  very  exhauetiug,  and 
they  are  extremely  ditticult  to  treat.  They  may  defy  ali  therapeutic 
meaaures  and  contribute  largely  to  the  weakne8a  from  vvhich  the  patient 
ultimately  aiuka.  Occa8ioually  ulceration  of  the  intestine  occiira,  and  the 
diarrlm-a  then  alters  in  cliaracter — pus,  blood,  and  mucus  being  present. 

Ntrvoui  tiifdem. — Notwithatanding  tlie  diminiition  in  the  excretory 
work  of  the  kidney,  8ymptoms  of  aoute  urtemia  are  comparatively  rare  with 
ohronic  uephritia,  and  it  has  been  auggeated  that  thia  ia  due  to  the  retention 
of  nitrogenoua  vvaste  in  ihe  dropsical  fluid.  Acute  ursemic  ajmptoma  have 
been  ohaerved  whi'u,  under  the  indueuce  of  vapour  batha,  the  reabsorption 
of  the  dropsical  elfuaiou  has  couimenced,  and  this  occurrenc«  favoura  the 
idea  that  this  reabsorption  throws  into  the  circulatiou  a  large  quaatily  of 
toxic  material.  Nevertheleas,  the  rarity  of  acute  urajmic  symptoui8  with 
oaaes  of  eicessive  dropaical  effusion  is  noteworthy,  and  auggests  that  the 
esoeosive  effusion  8er\'e8  to  protect  the  8y8tem  from  the  results  of  the 
impaired  excretory  work  of  the  kidney.  Symptom8  of  chronic  UKcmia  are, 
on  the  contrary,  relatively  frequeut,  the  chief  of  these  being  severe  head- 
ache,  impaired  mental  activity,  frequent  vomiting,  dy8pep8ia  and  dtarrhcea, 
id  occaaional  attacks  of  an  asthmatic  nature. 

Reference  has  already  been  made  to  the  occasional  occurrence  of  retinal 
langes,  but,  in  addition,  aniauroais  may  sometimea  be  developed  in- 
dependently  of  any  retinal  change. 

It  is  8omewhnt  doubtful  whother  the  foUovving  ayinptoras  are  to  be 
regarded  os  uncniic  or  as  the  reault  of  disturbances  of  the  nervous  8ystem ; 
but  it  is  fuirly  fretpteut  to  Hnd  that  [»itienta  suffer  from  numbuess  in  the 
fingers,  itching,  pins  and  nuedlea,  t»r  eveu  burniug  p»una  iu  the  handa  and 
Mrma  These  Rymptom8  are  frequently  aecn  in  c^mnection  'vvith  advanced 
chronic  nephritis,  vvhere  contraction  of  tlie  kidney  has  probably  occurred. 

Secojuiari/  Infiamtnatio7t.s. — Seconihiry  intiaraniations  are  ni08tly  the 
[^^HHMI^cf  death  in  aines  of  chronic  nephritis,  and  they  niay  affect  either  the 
iUtltflul  or  internal  organs.  There  is  marked  teudenr'y  to  erysipelas  and 
to  gangrene,  and  thia  teudency  must  be  borne  in  niind  whenever  the  skin 
has  boeii  lirokeu.  Notvvithstanding  the  utinost  auti8t>ptic  čare,  ery8ipela8 
Aad  gangrene  fn>quently  supervene. 

In  coiinectiou  with  the  digestive  8ystem,  towards  the  termiuatiou  of  tb<^ 
čase,  severe  hfemorrhages  may  occur,  either  from  the  stomach  or  from  the 
bowel. 

Of  tbc  palmoaary  complicationa  secondarj  pneumonia   is  the  most 
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con&iderable  quantit;y.  It  haa  been  stated  that  in  cases  of  large  white  kid- 
ney  there  are  on  an  average  larger  fjuantities  of  albumin  than  with  the 
spotted  or  ooutracted  kidney ;  this,  however,  is  certaiuly  uot  alway6  the 
caae.  As  the  disease  progresses  the  4uaiitity  of  urine  inay  iiicrease  to  the 
normal,  or  inay  even  be  8lightly  above  the  nomial  amouDt;  at  tlie  same 
time  the  urine  becomes  pale,  the  epecitic  gravity  falls,  and  the  amount  of 
albumia  is  diminiabed,  Throughout  the  disease  the  quantity  of  urea  is 
reduced, 

Withiii  certain  liraits  it  is  possible  to  estimate  the  degree  of  renal 
cbauge  by  the  alterationa  in  the  urine.  As  the  contraction  pnjeeeds  the 
amount  of  urine  liecomea  greater,  while  the  speciiic  gravity  is  diminished 
and  the  quantity  of  albumin  is  also  decreased,  Tbese  changes,  therefore, 
tend  to  render  the  urine  Bomewhat  aimilar  to  that  which  is  passed  by 
patients  with  a  contracted  cr  cirrhotic  kiduey. 

A  euriouB  result  of  chronic  uephritis  is  that  the  kidney  loses  ita  uormal 
power  of  eliminating  varions  druga,  Jbr  example,  iodide  of  pot^issium, 
8alicylic  acid,  and  quinine.  The  i)ower  of  tranefonning  benzoic  acid  into 
hippuric  acid  is  also  stated  to  be  iuipaired. 

DropsT/. — The  drop3y  of  chronic  nephritis  U8ually  develops  slowly,  and 
in  the  early  stages  is  not  exce88ive.  At  the  conmiencement  the  puthness 
of  the  face,  vvhich  attracts  the  patients  atteution  on  tirst  rising,  gradualty 
subsides  duriug  the  day,  while  the  anklea  iucrease  in  size  towarda  the  even- 
iiig.  AVhen  the  dis^ase  is  fully  established  the  dropsy  may  aHect  not  only 
the  lower  extremities,  but  the  vvhole  of  the  sabcutaneona  tissue,  aud  it  may 
also  involve  the  serons  cavities.  When  patients  ure  kept  in  bed  svvelling 
of  the  acrotum  or  of  the  back  may  develop.  \Vlien  the  tedema  bas  once 
claimed  attention  it  is  generally  one  of  the  most  difficult  9ymptom9  to  deal 
with,  since  it  nirely  disappears  entirely,  and  souietimes,  with  Uttle  vvarning. 
it  increaaeB  rapidly  ;  not  uneoiumonly  the  distension  may  result  iu  crackiug 
of  the  skin,  which  allow8  the  escape  of  tlio  dropsical  etlusion.  Sometinies 
the  distension  intMrferea  with  nutritiou  and  sloughs  may  form.  The 
effusion  within  the  abdominal  cavity  is  oocaaioually  so  considerable  as  to 
impede  respiration  and  circulation. 

CEdema  of  the  glottis  may  develop  •vvith  great  rapidity  and  iiiay  cauae 
death. 

In  milder  cases  the  6welling  of  the  lega  or  scrotum  may  shovv  but  little 
variation  until  the  supervention  of  sulmcute  renal  inHammation,  owing 
pos9ibly  to  expo8ure  or  to  some  irregularity  of  diet. 

Anmmia. — The  anasmia  of  chronic  nephritis  ia  always  very  noticeable, 
and  it  appears  probable  that  some  of  the  most  troublesome  8ymptoms  are 
indirectly  the  result  of  aurt;niia,  for  exaniple,  the  dyspepsia,  the  severe  head- 
ache,  and  the  frequent  shortoess  of  breath. 

Circulaforij  Si/stcm. — There  is  general!y  dilatation  and  hypertrophy  of 
the  left  ventricle,  and  some  hypertrophit!  and  degenerative  change  alfecting 
the  smaller  arteries.  The  extent  of  these  changes  increaaes  as  the  kidney 
diniinishea  in  aize.  Sometimes  acute  dilatation  of  the  ventricle  occurs  and 
ia  accomiianied  l:>y  dyspn(ea  and  cyano8i8.  Far  more  commonly  the  dilata- 
tion is  accimipanied  hj  }iypertrophy,  vvhich  is  to  a  large  extent  corapeiisatory. 
The  rapidity  of  the  pulae  is  Uftu;illy  iucreased,  and  the  tracings  are  markeid 
by  dicrotism.  That  the  blood  preasure  is  not  markediy  increaaed  iu  chronic 
nephritis,  aa  eonipared  with  cirrhosis  of  the  kidney,  is  ahovvn  lty  the  rdrity 
of  retinal  ha^raorrhages  aod  cerebral  haemorrhagea  iu  the  tbrmer.  When 
these  aupervene  they  indicate  that  the  kidney  has  already  undergone  cou- 
tractiou. 
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JHuscutar  Si/sttm. — As  the  dropaicul  etrusioii  increaaes  there  is  marked 
loti  of  sbreugth,  whicli  may  at  tirst  be  aiiriimlud  to  the  weight  ot'  the 
limbs.  The  degree  of  wa8tiDg  may  not  be  uiti.Kireut  uiitil  tlie  dropsical 
effusion  in  the  lower  extremitie8  is  diminiahed,  but  frequently  there  is 
striking  contrust  betweeu  the  thin  flabby  upper  arms  and  tlie  enormous 
aize  of  the  hauds  and  wriBta 

Digtstivt  Sjfstem. — The  digestive  8y8tem  appears  to  be  e£irly  implicated, 
Patients  have  little  appetite  and  are  apt  to  bo  fiinciful  about  their  diet. 
They  may  have  a  distaste  for  meat,  and  freciiieully  they  attribute  their 
dislike  to  certain  food  to  impaired  digestion.  Thia  distaste  for  food  may 
proceed  to  actua!  nausea  and  voiniting.  The  material  vomited  may  consist 
largely  of  water,  and  it  has  been  suggested  that  it  may  resiilt  from  cedema 
of  the  mucous  membrane  of  the  etoiiiach.  In  aH  prohability,  however,  the 
voniiting  of  chronic  nephritia  is  to  be  regarded  as  one  of  the  indieationa  of 
uraemia.  In  the  later  stages  of  the  disease  diarrhtLut  is  occasionally 
escessive,  the  motions  not  only  being  more  frequeut,  but  containing  large 
quantities  of  liquid.  These  9yinptom8  are  u8uaUy  very  exhau8ting,  and 
tbey  are  extreniely  dilHcult  to  treat.  They  may  defy  ali  therapeutic 
measures  aml  coutribute  largely  to  the  ■»eakness  from  whicli  the  patient 
u]timately  sinks.  Occa8ionally  ulceration  of  the  intestine  occurs,  and  the 
tliarrhoea  then  alters  in  character — pus,  blood,  and  mucua  being  present. 

Kervous  System. — Notvvithstanding  tlie  diminution  in  the  excretory 
work  of  the  kidney,  8ymptom8  of  aciite  unemia  are  comparatively  rare  witli 
chronic  nephritis,  and  it  has  been  suggested  that  this  is  due  to  the  retention 
of  nitrogenouB  wa8te  in  the  dropsical  Uuid.  Acute  urajmic  Bymptom8  have 
been  observed  when,  under  the  iufluence  of  vapour  baths,  the  reabsorption 
of  the  dropsical  etfusion  has  commenced,  and  this  occurrence  favours  the 
idea  that  this  reabsorption  throw8  into  the  circulation  a  large  qaantity  of 
toxic  material  Nevertheless,  tlie  rarity  of  acute  uni^mic  syniptom3  with 
oaaes  of  eicessive  dropsical  eflusion  is  noteworthy,  and  suggesls  that  the 
ercensive  eflusion  aerves  to  proteet  the  8y8tem  from  the  reaults  of  the 
impaired  escretorv  work  of  the  kidney.  Symptom8  of  chronic  unemia  are, 
on  the  contrary,  relatively  fre<|ueut,  the  chief  of  these  Ijeing  severe  head- 
ache,  impaired  mental  activity,  frequent  vomiting,  dy8ijep8ia  and  diarrhcea, 
and  occasional  attacks  of  au  astlimatic  nature. 

Reference  has  already  l)oen  uiade  to  the  occasional  occurrence  of  retinal 
cbanges,  but,  in  addition,  amaurosis  may  sometimes  be  developed  in> 
dependently  of  any  retinal  change. 

It  is  somovvhat  doubtfal  whether  the  following  8ymptoms  are  to  Ije 
regarded  as  uraiuiic  or  as  the  result  of  disturbanoes  of  the  nervous  8ystem ; 
but  it  is  fairly  frequent  to  Hnd  that  jTiatieuts  suller  from  numbness  iu  the 
fingers,  itching,  pins  and  needles,  or  even  burniug  pains  in  the  hands  and 
arms.  These  8ymptoms  are  frequently  seen  in  connection  with  advauced 
chronic  nephritis,  where  contraction  of  the  kidney  has  probably  occurred. 

Seconditry  Injlammaiions. — Sec.ondary  intlammations  are  mostlv  the 
cause  of  d«ith  in  cases  of  chronic  nephritis,  and  they  may  affecl  either  the 
6xternal  or  internal  organs.  There  is  marked  tendency  to  ery8i|>ela8  and 
gangrene,  and  this  tendency  must  be  borne  in  mind  wheuever  the  skin 
l>e(tn  broken.  Notwithstanding  the  utmost  antiaeptic  čare,  ery8ipela8 
and  gangreno  frequently  supervene. 

In  counection  with  the  digestive  Bystem,  towards  the  termination  of  the 
čase,  severe  ha^morrhages  may  occur,  either  from  the  etomach  or  from  the 
1k)wc1. 

Of  the  pulmonary  complications  secondiirj  pneumooia   is  the  moet 
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imjjortftnt,  while  tlie  tendency  to  pleurisj  and  tu  the  development  of  pus 
\vithin  the  pleural  cavity  is  relatively  frequeut.  The  degree  of  eugarge- 
Dient  ot"  luiig  viiries  greatlj,  U8ually  iudeed  in  iuverse  proportion  to  the 
degree  of  eftusion  withia  the  chest.  It  is  not  uncommon  to  find  peri- 
carditis  develop  wjth  conaiderable  rapidity,  and  frequently  a  periairdial 
ruh  may  be  heard  even  when  the  patient  is  not  complainiiig  of  pain.  The 
pL;ric4irditi8  of  ehronic  nephritis  is  not  usually  associated  with  much 
efliislou ;  occiU5ionaIly,  however,  the  whole  pericardiuiu  nmy  he  distended 
with  niuco-purulent  Huid.  Abortion  ifi  said  to  be  frequent,  and  bas  been 
attributed  to  premature  detachinent  of  the  placenta,  or  to  the  development 
of  white  nodules,  probably  degenerativc,  within  this  organ. 

Abnormal  Ti/pes. — Suudry  abnormal  types  of  nephntis  may  ooca8ionally 
be  met  with.  One  of  these  conetitutes  the  chronic  bii.^morrhagic  Eright'8 
disease  without  redema  \vliich  has  been  descrilied  hj  Wagner ;  this  type  is 
uiarked  by  the  freqiient  recurreuce  of  periodic  hiuuiorrhages.  These 
attacka  ouly  laat  a  few  days  at  a  tinie,  though  Lhey  iuay  retura  at  iutervals 
of  a  \veek  or  a  month.  Between  the  attacks  the  urine  in  in  every  respect 
similar  to  that  which  is  characteristic  of  contracted  kidnej,  and  the  general 
health  sufVers  very  little.  Tn  some  cases  tertiary  sy{ihili9  may  also  be 
present,  but  caaes  of  this  type  are  so  uncommon  that  it  is  imposeible 
to  state  whether  or  nob  they  have  any  dependeoco  upon  syphiliH. 

Auother  variety,  wbich  is  not  bo  rure,  preseuts  8ymptoms  of  acute 
hKmorrhagic  uepliritia  of  auddeu  development  in  the  courae  of  the  chronic 
disease,  and  this  type  is  especially  prone  to  be  mistaken  for  acute  nephrilis. 
Cases  marked  by  these  intercurrent  8yniptom8  frequently  nm  a  short 
course.  There  is  some  reason  to  believe  that  in  many  caaea  this  form  of 
acute  hivmorrhagic  nephritis  is  a  true  inflauimatory  process  constituting  au 
extension  of  tbč  original  disease,  and,  wheu  it  is  remembered  that  in  cases  of 
chronic  nepliritia  certain  areas  ouly  of  the  kidney  are  afleeted,  it  \vill  be 
readily  understood  that  the  healthy  intervening  spaces  may  simultaneou8ly 
become  the  subject  of  an  acute  attack. 

Anoiualous  cases  of  chronic  nephritis  sometimes  occur  ivhich  exhibit 
only  Bome  of  the  prominent  svmptoms,  such  as  anaemia,  dropsy,  and 
dyspepsia;  but  though  the  patient  may  be  free  from  more  obvious 
Byniptoms,  yet  the  microscopic  examination  of  the  urine  iudicates  the 
preseuce  of  gruuular  caata,  renal  epitheliuui.  and  granular  dcbris  character- 
istic of  this  disease.  In  these  cases,  in  ali  probability,  the  area  afifected  is 
small  and  circumscribed,  but  the  changes  are  those  of  chronic  nephriti.s. 

Cou7'se  and  Buratitt}!. — From  what  has  already  been  aaid  of  the  vary- 
ing  tvpes  of  chronic  iiey)hriti»,  it  ia  obvious  that  tbc  diirntion  and  prognoais 
of  this  disease  win  diHcr  t;onsiderably.  Wben  tho  disease  can  be  traced 
onward3  from  an  autecedent  acute  nephritis  the  duratiou  may  be  almoat 
indefinitely  prolouged.  The  albumin  may  diminish  after  some  week8  or 
months,  and  may  even  diaappcar  entirely.  lu  such  cases,  however,  there  is 
very  little  doubt  that  a  certain  portion  of  the  kidney  bas  been  permancntly 
damaged,  and  that  the  disejise  may  recur  at  a  hiter  period. 

Witb  patients  where  drop»y  is  a  marked  fealiire  from  the  cx)mmencement, 
and  wbere  the  initial  inflammatory  stage  eaunot  be  determined,  the  duration 
18  exceedingly  variable,  The  niujoritv  of  cases  terminate  within  a  year  or 
two,  ovving  either  to  the  enfeeblement  produced  b}'  impaired  nutritiou,  or 
to  the  draiB  upon  the  By8tem  from  the  ex treme  dropsical  elTusion  ;  as  has 
been  already  iudicated,  the  termination  may  also  be  preceded  by  one  or 
other  of  the  8econdnry  inflainmations.  Occasionally  the  duration  may  be 
con8iderably  longer,  and  iu  rure  iustances,  althougli  witbout  a  doubt  the 
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|)atient9  are  sulleriog  from  chronic  nephritia,  a  fair  amouut  ot'  general 
health  maj  be  maintained  during  a  perif>d  of  five  to  t<?n  years.  Dropsj  is 
the  8yraptom  \vhioh  is  the  most  pereistent  in  connection  with  chronic 
nephritifl,  but  although  this  niay  be  ex treme,  and  may  even  threaten  life, 
yet  under  exceptional  circumstances  it  may  entirely  pasa  away,  and  the 
patient  raay  reaume  a  condition  of  apparent  health  marred  only  by  the 
presence  of  albuminiiria  and  aniemia.  Tliis  condition  of  apparent  health 
may  be  prolonged  until  eKposm-e  or  some  irregularity  of  life  may  once  more 
start  active  indaminatory  changes,  Nvlien  the  clinical  picture  again  assumes 
the  urgent  characteristics. 

lUnal  Cirrhosis. — The  most  valuable  8ymptom8,  from  the  diagnostic 
point  of  view,  connected  with  renal  cirrhosis  may  be  briefly  summarised. 
There  is  generally  an  increase  on  the  quantity  of  urine  fjasaed,  and  very 
httle  tendencj  to  dropsical  eftusions.  The  I033  of  albuminuria  is  variable; 
sometimea  albumin  may  be  absent  for  day3  together,  but  the  amount  is 
ulwuys  small.  As  a  rule  casts  are  diflicult  to  find.  r)yBpeptic  and  nervous 
8ymptoriis  occiir  early.  The  leading  symptom8  of  advanced  cases  are  those 
indicative  of  unemia. 

The  8ymptom8  may  Ih;  conveniently  eousidered  under  three  classes : — 

I.  The  early  or  albuminuric  stage,  in  \vhich  few  indications  can  be 
detected  apart  from  the  occasional  appearance  of  albumin  and  the  increase 
in  the  daily  aniount  of  urine. 

II.  The  fully  matured  stage,  when  the  renal  trouble  becomes  more 
marked,  the  arteries  thickened,  and  the  left  ventriclo  ltypt;rtrophiod.  In 
thi.H  there  may  be  dyspeptic  and  neiiralgic  troublea,  yet  as  a   vvhule  the 

[health  is  not  very  markedly  impaired. 

III.  The  last  stage,  tending  toward8  the  fatal  termination.  when  the 
ehiiiinative  work  of  the  kidney  fails,  the  ventricle  loses  its  force,  and  the 
various  physiological  8y8tem8  in  turn  sliovv  evidence  of  impaired  work. 

L  The  ouset  is  insidious  and  the  syniptom8  may  be  misunderstood,  if 

|(hey   do   not   entirelj   escape  ob^ervation.      Frequently    the   disease   haa 

nreached  au  advanoed  stage  before  there  is  the  slightest  suspicion  of  the 

gravity  of  the  malady,  it  may  Lndeed  remain  unrecognised  until  an  attfick 

of  urajmic  convuhions  aupervenes,  and  several  caaea  na  ve  been  recorded  in 

which  the  nature  of  the  disease  wa8  wholly  unsuspected  until  j»08t-mortem 

exainination  revealed  the  contracted  kidney8.     The  indication  that  is  most 

likely  to  attrjict  attention  is  the  increase  in  the  quantity  of  urine.     Con- 

nderation  of  the  huliits  and  of  the  family  hi8tory  may  theu  throw  some 

rht   upon    the  nature  of  the  čase.      A   gouty  family  hi8tory  is  often 

siated  with   small    traces  of  albumin   indicative   of  cirrhosis  of  the 

lridncy.     Sometimes  the  family  history  may  point  more  di8tinctly  to  the 

prob}iiiility  of  renal  cirrhnsis,  since  this  form  of  kidney  affection  is  some- 

|What  more  likely  to  occur  in  those  \vith  hereditary  teudencies.     The  other 

irly  8ymptoms  are  generally  fouud  to  I«  connected  with   the  digestive 

rstem  and  the  nervous  8y8tem.    The  appetite  is  frequently  diminished, 

'and  the  patient  compiains  of  impaired  digestion  and  tlatulent  distension. 

The    early    dyHpeptic   8ymptoms  are    rarely   severe ;    the   vomiting    and 

^diarrhoea  which  are  so  often  ajasociated  with  cirrhosis  of  the  kidney  belong 

a  later  stage. 

Of  th«  8yniptomB  connected  vrith  the  nor%ou8  8ystem  headache  and 
mnilgic  pains  are  common.  The  neuralgic  pains  usuallr  afTect  the 
i-rcipittil  re^ion,  though  neuralgia  at  the  vertex  or  the  fronta!  region  may 
sometimes  be  met  with.  The  pain,  although  not  very  severe,  is  more 
porsistent  thun  in  the  commoner  forms  of  neuralgia.     I  n  a  later  stage  sleep 
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may  be  interfered  with  hy  these  neuralgic  paius,  biit  as  a  rule  the  pain  is 
most  intenae  early  in  the  day,  and  tends  to  diminish  at  niglit.  Neuralgic 
paina  reseinblinj;^;  sciatica  mar  supervene,  bnt  by  far  the  most  comiiion  tvpe 
ia  that  which  imitates  simple  trigeiuinal  neuralgia. 

In  the  early  stages  giddiiiess  inay  occiir  (|uile  Biiddeuly.  It  may  be 
ottly  iuomentary,  and  it  iuay  not  tause  more  tban  a  very  trausient  vertigo 
witK  tilight  staggcriag  gait.  Occa9ion!illy  it  ia  more  severe,  and  iuay  eause 
the  patient  to  fall  to  the  ground.  When  these  attaeks  have  once  oucurred 
they  are  liable  to  retiiirn  at  fairly  frequent  intervala 

Wheu  any  of  the  above  BVinptoms  liave  led  to  further  inquiriea.  it  is 
common  to  Hnd  that  patients  \vill  adtiiit  having  to  get  up  at  night  once  or 
twice  to  uiieturnte,  and  they  mar  probably  realise  thut  they  are  luore 
irequently  disturhed  even  during  the  day.  It  ia  Ly  no  meatis  uucommon 
Ibr  tliis  increased  frequency  of  micturitiou  to  cause  dread  of  diabetes.  The 
actual  amount  of  urine  that  is  passed  is  geuerally  con8iderably  increased, 
though  with  the  earliest  stage  of  the  disease  the  quantity  may  be  very 
httle  more  than  normah  In  extreme  cases,  however,  twice  or  even  three 
timea  the  nonnal  ((iiantity  niay  be  passed  in  the  twenty-four  hoiirs.  The 
urine  is  light  in  colrmr,  transparent,  and  generally,  even  on  standing,  gives 
ouly  a  very  8cauty,  light,  cloudy  dejKisit.  The  specific  gravity  ia  lovver  than 
normal,  from  1005  to  1010  or  1012  ;  it  vfill  vary  \vith  the  amount  of  water 
passed. 

Throughout  the  history  of  a  čase  of  cirrhosis  of  the  kidney  the  amount 
of  albtimiu  is  siiiall.  and  in  the  early  stages  it  may  be  entirely  ubsent  for 
severa!  dnyH  at  a  tinie.  The  albumi nuria  niay  possibly  folknv  a  cychcal 
course,  lieing  found  after  exerciHi)  or  after  meals,  \vhile  it  lA  abseut  in 
specimens  that  are  passed  in  the  early  moruing.  Ocwisioually  the  mid- 
day  speciraen  may  be  free  from  albumin,  while  the  morning  specimen 
contains  a  trace. 

In  the  scanty  cloudy  deposit  octahedral  ciy9tal8  of  oxalate8  may 
frequently  be  met  with,  and  they  may  be  a88<X3iated  with  uric  acid.  The 
urea  passtid  is  often  reduced,  though  relatively  large  (|uantities  iuay  be 
eliminated.  Reual  casts  are  not  numerous,  they  are  mu8tly  small  and 
hyaline,  but  larger  casts  may  sometimes  be  found,  occiisioiiaIly  containing 
granular  dcbris,  or  even  atrophied  renal  epithelial  cells,  Acute  inflam- 
matorv  exacerbation3  may  occur,  but  they  are  lesa  frequent  than  \vith 
chronic  diflused  nephritis. 

Changes  in  the  circuIatory  8ystom  are  found  early.  The  pulse  of 
cirrhosis  of  the  kidney  is  fairly  reaistant.  the  dcgree  of  compression  being 
roughly  estimated  by  the  amount  of  pressure  required  to  arrest  pulsations. 
The  8phygraogTa]iliic  tracings  are  extremely  characteristic,  al  though  high 
tension  may  be  met  vvith  in  connection  with  some  other  conditions,  as  with 
liiabetos,  \vith  hy8teria,  or  with  fttheroma. 

The  apex  beat  of  the  heart  ia  displaced  outward8  and  downward8.  In 
addition  there  is  aocentiuition  of  the  cardiac  sounds.  The  second  sound 
heard  over  the  aortic  valvea  is  e8pecially  aifected,  and  reduplication  is 
frequcnt.  Late  in  the  disease  Bome  dilatatiou  of  the  right  ventricle  may 
cause  further  increase  in  the  area  of  cardiac  dulness.  Epi8taxi8  may 
ooca8ionany  be  an  early  symptmn,  but  in  my  experience  it  is  more 
commonly  met  with  in  the  later  stages. 

II.  When  the  renal  alterations  are  more  fully  eslablished,  many  of  the 
8ymptoms  above  enimierated  will  bo  more  pronounced.  and  others  inay  be 
superadded.  Thus  the  dyspeptic  symptomH  are  more  Ukely  to  be  associated 
with  nausea  and  vomiting,  and  the  vomiting  may  be  more  irequent  in  the 
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earlj  DiorDing.  Occasionallj  diarrhcea  ensuee,  and,  like  the  vomiting,  it 
appears  to  occur  spontaneouslj.  Ab  the  diseaae  progresses  the  amount  of 
urine  iucreuseg,  while  the  speci fic  gravity  becomes  more  peraistentlj  low. 
The  pale  yellow  colour  of  the  urine  is  extremely  characteristie  of  marked 
advance  of  the  dJHease,  and  it  is  asaociated  with  further  dimiuution  in  the 
eliuiination  of  urea  and  phosphates.  Before  the  onset  of  urseniic  con- 
vidsions  the  amouut  of  urine  inay  be  con8iderably  reduced ;  hence  it  is 
iniportant  to  note  any  alteration  in  the  daily  excretion  of  urine.  Diminu- 
tion  iu  quantity  and  the  supervention  of  heiidache  niust  alwaya  give  riae 
to  auxiet7. 

Respiratonj  System. — In  advanced  cases  of  renal  ciirhoais  difficulty  of 
respiration  forma  a  promiuent  8ymptom,  and  it  is  very  frequently  attribut- 
able  to  changes  attecting  the  lungs  and  pleura.  These  changes  can  often 
\)e  indirectly  traced  to  alterations  in  the  circulation,  which  will  account  for 
ipjd  cedema  or  for  accuraulations  of  llaid  within  the  pleural  cavity.  In 
idition  to  these  8ymptom8,  however,  in  renal  cirrhoeia,  and  more  rarely  in 
clironic  nephritis,  "  uneniic  dyRpncEa"  may  occur  more  8uddenly  and  with 
greater  urgency. 

Although  the  Bymptoms  resemble  those  of  apasmodic  asthma,  both  in 
the  Buddennesa  of  their  onset  and  in  the  completeness  with  which  the 
attat-k  may  pass  off,  yet  they  do  not  give  way  before  the  same  forms  of 
treatment. 

The  variety  of  unemic  dys])naia  which  haa  most  prominently  cume  under 
my  obaervation  is  that  in  which  tliere  lias  been  rederaa  of  the  lung  ur  fluid 
in  the  pleural  cavity.  The  ditriciilty  of  breathing  commences  U8ual]y  at 
uight.  and  the  patient  sits  up  in  bed  struggling  for  breath.  Sometimes 
the  respirations  are  aficompanieti  by  sibilant  rales,  which  are  apparently 
the  remilt  of  bronchial  spasm.  At  other  times,  although  tlie  breathing  is 
nq»iilly  hurried  and  laborious,  it  is  accompanied  by  Inud  puerile  respiration. 
Wheu  dyHpn(na  is  associated  \vith  redema  of  the  lungs,  although  the  attack 
may  comnieuce  8uddenly  and  may  to  a  large  estent  pass  oS  jifter  a  fc'W 
houra  of  intense  diatress,  yet  the  respirations  continue  to  be  more  rapid 
than  in  the  normal  condition,  indicating  that  there  is  some  permaneut 
intcrference  witli  the  work  of  respiration. 

Cardio-rancular  System. —  With  the  advance  of  the  disease  there  is 
incretietid  dy8pn(ea  on  exertion,  which,  in  many  cases,  is  due  rather  to 
weakne8s  of  the  circulation  than  to  obstruiition  from  pulmonary  elDingea. 
Kretjuentlv,  however,  the  two  couditiona  co-exi8t,  and  the  cardiac  failure 
leads  to  engorgement  of  lung,  which  in  tum  gives  rise  to  dilatation  of  the 
right  side  of  the  heart.  Apart  from  dy8pncEa  the  main  syiuptom8  Likely 
to  arifl*»  from  curdiac  hypertrophy  are  those  of  headache,  ringing  in  the  ears, 
gidiliness,  iialjiiut.iou,  aud  jJerhapH  angina  pectorie.  The«;  8ymptom8  as  a 
niU*  «K,cur  during  the  uight  or  ibllow  extreme  exertion  or  other  form  of 
excea8.  During  the  early  morning  hoiirs  they  gradually  pass  olf,  so  that 
the  patieat  doses,  and  wake8  feeling  fairly  comfortable.  TowaTds  the  end 
the  jjalpitation  and  dy8pnoea  may  form  the  most  prominent  8ymptom8,  the 
Thythm  of  the  heart  becoming  very  markedly  altered,  and  the  gallop- 
rhyl)im  n'lutivt'ly  frequent.  At  this  tirne  tho  pulse  may  frequently  lose 
Miinrvvhut  in  tetiKJun,  au<l  the  sonnds  of  the  heart  bocome  lesa  acceutuated. 
\Vh«ni  tht^  hcjirt*K  actiou  is  fairlv  n^gular  the  stmnd.^  of  the  heiirt  may, 
however,  become  louder  than  uaual,  aud  both  tlie  tintt  and  the  aecond  soundB 
are  frequently  reduplicated. 

One  conBe(iuence  of  the  hypertrophy  of  the  left  ventricle  require« 
flpecial  meutiou,  namely.  the  tendency  to  the  rupture  of  blood-veasels  which 
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have  undergone  degenerative  changes.  This  maj  give  rise  to  severe 
epiBtaxia,  to  apoplexy,  and  sometiiaea,  but  more  rarely,  to  gaatric  or 
intestinal  hjemorrhages.  Lesa  conimonlj  rupture  of  veseelB  may  cause 
haematuria,  but  far  more  frequently  tbis  symptom  is  the  reeult  of  a  sub- 
acute  inflanimatory  nttiick. 

The  teudency  to  nipture  of  miuute  arteries  is  also  responsible  for  the 
large  tlame-shaped  htvinorrhagcis  in  the  retiua,  \vhich  may  occur  independ- 
ently  of  ursemic  convakiona,  although  they  are  more  coiiiiuonly  found  after 
convulsiDns. 

Hženiorrhage  into  the  tyinpanic  cavities  and  membrana  tympaDi  has 
been  descril^ed. 

Nervous  System, — Relerence  hns  already  been  niade  to  the  freqiiency 
of  imilateral  headache  and  of  vertigo.  It  remains,  hovvever,  to  inentiou  the 
irriLabibty  and  vveakness  exhibitcd  by  patienta  iu  advanced  stages  of  this 
disease  ;  they  often.become  loW'Spirited,  and  inay  even  attemjit  smcide. 
Sometinies,  also,  after  attacks  of  convulsionB,  the  sense  of  heariDg  iiiay  be 
interfered  with,  and  u  temporary  deafness  has  been  described  comparable  to 
the  temporary  bliudneaa  which  is  far  more  common.  These  patienta  aufler 
from  insomnia  which  often  resiats  the  ordinary  hypnoties.  Uraiuiit; 
convulsionB  may  be  anticipated  when  patienta  with  inaomnia  suffer  from 
persistent  headache,  and  when  the  amount  of  urine  undergoes  much 
diminution.     (See  also  "  Unernia.") 

In  renal  uiTrhosis  impairment  of  muscular  strength  is  reiatively 
frequeDt,  although  tlds  is  a  B0tiiewliat  late  syiuptom.  The  skin  losea  its 
healLhy  eolour  and  becomea  yelIowi8h,  and  sometimes  8lightly  jaundiced. 
This  alteratiou  i«,  !ioweveT,  often  duo  to  oirrliosia  of  tlie  liver.  Varioua 
forma  of  akiu  eruptiona  have  been  described  in  connectiou  with  cirrhosis  of 
the  kidney  ;  acue  rosaeea  ia  fairly  freijiient,  aud  uranuic  rashes  are  met 
with ;  there  is  often  a  gieat  deal  of  itching  of  the  skin,  aud  tlie  irritation 
may  give  rise  to  an  erythematoiia  rash. 

III.  The  end  niay  be  due  to  insidioua  inflammation  of  internal  organa. 
Mauy  patienta  i.vilh  conLracted  kidney,  if  they  do  not  die  from  apoplexy 
or  ursemic  convulaions,  sulfer  from  pneumonia  \vithout  the  usual  typical 
rise  of  temperature.  Pleurisy  and  simple  hydrolhorax  are  Irequent,  and 
dry  pleuri8y  ia  not  uncommon. 

Kenal  periearditia  often  occurs  vrith  very  little  complaint  of  pahi 
and  with  Little,  if  any,  alteratiou  of  cardiac  dulneaa.  Sometimes  there  ia 
tenderneaa  over  the  pericardial  region,  and  percuasion  or  the  prea- 
aure  of  the  atcthoscope  may  be  autiicieut  to  cause  pain.  The  physir!al 
aigns  of  renal  pericarditis  change  very  (iuickly ;  soundB  heard  iu  the 
morning  raay  be  completeIy  altered  in  rhythm  and  eharacter  toward3  the 
evening. 

The  tranaition  to  the  late  8ymptom8  of  cirrhosis  of  the  kidney  ia  some- 
times very  abruptly  raarkcd,  and  ia  usually  accompanied  by  failure  in  the 
compen8atory  work  of  tlie  heart,  failure  in  the  eUminating  power  of  the 
kidney,  and  increaaing  weakue38.  The  pulse  frL'qucntly  loses  its  high 
tension,  and  becomea  small,  rapid,  and  irregular.  Di"opay  may  supervene, 
reaembling  that  of  cardiac  faibire.  It  is  less  permancnt  than  that  of 
chrouic  nephritia,  and  any  improvement  of  the  circuIatory  povvera  ia  almost 
ueces8arily  attended  by  i.liminutiou  of  dropaical  effuaion. 

Slight  jaiindice  may  supervene,  and  patienta  nmy  complain  of  hsemor- 
rhoids.  Diarrha^a  ia  apt  to  become  more  prominent  aud  more  troulilesomc, 
and  may  be  complicated  by  the  appearance  of  blood  from  ruptured  hienior- 
rhoide,  or  from  ulceration  in  the  inteatine.    It  is  ftIwayB  necessary  to  watch 
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BfuUy  for  Bpontaneous  diarrh<ija,  since,  owing  to  the  f^quent  use  of  hydra- 
le  purgatives,  this  syinpLotu  may  be  overlooked. 

A8  the  disease  progresses  uraemic  sjmploms  become  more  marked  ;  the 
headache  is  more  persistent,  the  d)'spna!a  more  exti-eme.  The  eud  may 
be  hastened  by  some  uompUcation,  such  as  8econdary  iullummatiou  of  the 
heart  or  lungs,  or  it  may  be  reached  through  urajmic  symptom8;  on 
the  other  hand»  a  very  large  proportion  die  from  cerelir.il  litemorrhage, 
whicfi  is  more  frequent  amongst  thoee  who  have  not  suffered  from  general 
uedema. 

Couru  and  Ihiration. — For  the  foregoing  account  it  is  obvious  that  this 

'disease  follow8  an  insidious  course  from  the  eomrueaeeiuent,  and  it  does  not 

appear  to  add  very  greatly  to  tlie  immediate  risks  of  lile  eo  long  as  the 

circulatory   8y8tem   8hows   no  signe  of   impairment.     1    have    met   with 

aeveral  cases  of  long  duration,  more  particularly  in  connectiou  with  assur- 

pAnce  work,and  it  appears  to  me  that,  »o  long  as  the  patient  can  live  reaaon- 

ibly  and  take  eKercise,  the  danger  may  be  warded  off.     With  this  diseuse, 

with  80  iuany  othei-s,  ono  is  apt  to  form  an  eiaggeruted  idea  of  the 

^ieriouBnesB  from  a  eousideration  of  hospital  patients.     Those  in  comfort- 

able   circumstances   undoubtedly  live   longer   than   those  who8e   circum- 

^•tances  render  čare  und  dietary  precautions  impossible.     The  early  phases 

iay  produce  so  little  discomfort  tliat  the  patient  is  unaware  of  hiš  condi- 

tion  until  the  urine  is  examined,  as  in  eounectinn  with  life  aesurance. 

Inoreased  frequency  of  nocturual  micturition  or  dy8peptic  8ymptom8  may 

first  bring  the  patient  under  observatiou.     In  other  cases  the  first  note  of 

warning  rnay  be  afibrded  by  impairment  of   \a8ion,  or  the  disease  may 

remain  unrecognised  until  the  breathing  power  is  at1'ected,  when  it  may  be 

diHicult  to  decide  vvhether  the  albiiminuria  is  the  cause  or  the  result  of  the 

mterference  with   the  circulation.     In    the   large   majority  of   cases   the 

liypertrophied  ventricle  fails  sooner  or  later,  and  the  patient  complains  of 

increased  dy.spncea,  the  amtnint  of  urine  paased  falLs  below  the  normal 

iiuautity,  and  drop8y,  bronchitis,  or  pneumonia  may  supervene.    The  end 

niay  be  heralded  by  attacks  of  diarrhoea,  by  vomiting,  and  by  uncmic 

seizures,  or  it  may  occur  from  cerebral  haemorrhage.     It  is  impossible  to 

forecast  the  duration  of  a  čase  of  cirrhosis  unless  the  whole  of  the  patient'8 

sumstances  are  intimately  known,  but  the  greateet  value  attaches  to  the 

)Ddition  of  the  cardio-vascular  syBtem,  the  sounds  at  the  apex  of  the  heart 

Tording  valuable  indications. 


Gknbbal  Diagnosis  in  Nkphritis 

Td  some  aoute  cases  of  Bright'8  disease,  and  eiometimes  in  some  of  the 
chronic  forms,  there  in  but  little  difficulty  with  the  diagnosis,  but  cases 

|uently  arise,  both  in  private  practice  and  in  connectiou  with  assuranoe 
'work,  in  which  the  correct  estimation  of  the  significanoe  of  albumin  maj 
C4iu8e  cx)nsiderable  troubl«  and  anxiety.  Sometimes  the  circumstanoes  of 
tlie  oJise  make  the  appearance  of  albumin  a  surprise  to  the  pjitient  and  to 
tlje  mediciil  man,  vvhile  at  others  the  albuniiuuria  may  serve  to  explain 
8ymptomK  of  an  otherwiHe  indehnite  tyi)e. 

VVhon  the  albuminuria  has  becu  detected  in  the  course  of  an  examina- 
tion  for  life  oMurance,  the  propoaer  iuay  have  had  no  idea  that  there  wa8 
anything  the  matter  with  him,  and  it  is  occasionally  extremely  dillicult  to 
.•rmuvde  him  that  thure  is  anythmg  amiss,  and  that  lie  sbonld  t»ku  furtlier 
a<lvi(>*..  When  it  hos  been  foutid  with  aymptom8  of  ill-health,  the  task  of 
the  ]>hy8iciuu  is  not  ho  diHicult^  since,  lis  the  patient  is  already  troubled 
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^Scmt  his  condition,  ib  is  to  a  certain  ext€nt  a  satiefuction,  if  even  a  gloomj 
one,  to  have  the  cause  definitely  decided.  In  dealing  with  the  firat  clasa 
of  cases,  those  presenting  themselvea  for  life  assurance,  the  diagnosie  ia 
often  obacure.  The  phvsician  is  praoticallj  wholly  in  the  dark  as  to  the 
propf)ser'3  habits,  his  rx'<jupation,  aud  his  previous  history.  It  is  true  that 
questions  upon  ali  theae  pointe  are  asked,  and  that  infurmation  is  eought  from 
many  different  sources,  but  it  is  almost  too  much  to  expect  such  que8tionB 
to  be  ansvvered  with  the  saiue  degree  of  fiihreaa  and  accuracy  that  attends 
the  account  giveu  by  a  patieut  Lo  a  physician  frum  whoui  he  vvishes  for 
advice  on  a  question  of  health.  Stili,  much  may  be  gained  by  examining 
the  urine  at  varying  intervala,  and.  if  posaible,  at  dirterent  hours  of  the  day. 
My  experience  with  assurance  work  indicates  that  there  are  a  great  number 
<if  cases  in  whic.h  the  presence  of  small  traces  of  albumin  haa  been  deter- 
uiined  by  chemical  teHta  in  the  total  absence  of  any  hi8fcory  pointing  speci- 
ally  to  kiduey  discase,  and  alao  in  tho  rcla  ti  ve  absence  of  8yniptoms  indicative 
of  chrouic  reual  alfection.  Tliis,  I  tsike  it,  is  an  imporlaut  fact,  since 
the  tendency  of  tliose  who  consider  albuminuria  niaiu]y  from  the  point 
of  vievv  of  the  cousulting  room  is  to  hiy,  perhapa,  too  much  stresa  upon 
its  importance,  and  to  take  too  gloomy  a  view  of  the  diagnosis  and 
prognoais. 

There  are  numerous  phy8ical  signa  which  are  ordinarily  deseribed  as  being 
associatod\vith  clironic  albuminuria,  such  as  alterations  aifccting  the  pulse  and 
the  position  of  the  apex  boatof  the  heart ;  but  these  phyRical  signs  arewant- 
ing  in  a  lai-ge  majoritj  of  cases  of  albuuiinuria,  such  as  those  met  with  auiong 
young  men  from  eighteeu  to  tweuty-five  year8  of  age.  Terbaps  some  slight 
increase  of  tension  may  be  onted  after  the  albuminuria  bas  been  discovered 
where,  in  the  absence  of  albuminuria,  the  pulse  might  probably  have  been 
regarded  as  uormal.  Wheiiever  puseible,  1  make  it  a  rulc,  in  aiscs  of  slight 
allninnnuria  occurring  in  young  men,  to  get  into  comuiunicatiou  with  the 
medical  attendant,  and  to  endeavour  to  enlist  his  svmpathetic  co-operatiou 
in  cleariug  up  the  causation  of  the  albuminuria.  The  medicud  attendant 
can  frequently  ascertain  the  relation  which  the  albuminuria  bears  to  vary- 
ing  conditions  of  diet,  of  rest,  and  of  vvork,  and  he  niay  thus  atford  very 
material  assistanoe  in  proving  whether  the  albuminuria  is  peraistent  or 
intermittent.  The  que8tionB  that  iiaturally  arise  in  auv  čase  are  \vliether 
tbis  drain  froui  the  sy8tem  is  constant  or  occasional,  whether  it  occurs  at  a!l 
hours  of  the  day  oronly  at  certain  times,  or  whothcr  it  ia  dependent  in  any 
\vay  upon  the  habits  or  mode  of  Kfe  of  the  proposer.  Whenever  any  con- 
flict  of  opinion  arises,  it  is  bost  to  state  in  detail  the  tests  employed  vnih 
the  rcsulta  that  Iiave  been  obtained,  and  to  endeavour  to  get  the  medical 
attendant  to  examine  under  preci8ely  similar  conditiona  If  it  is  poaeible, 
with  the  aid  of  the  medical  attendant  to  form  a  diagnosin,  cases  of  slight 
albuminuria  occurring  amongst  young  men  miiy  he  dealt  with,a  small  extra 
])remium  being  charged  on  account  of  thia  abnormality,  even  though 
the  čase  must  be  attributed  to  one  or  other  of  the  functiona!  forms  of 
albuminuria. 

Whcu  dealing  with  individuals  of  greater  age,  it  ia  nece8sary  to  be  very 
much  more  cautious  before  expres8ing  an  opinion  that  the  CJise  ia  one  of 
functional  or  interuiittont  albuminuria,  and  as  the  precautions  whieh  have 
to  be  adopLcd  are  practica!ly  the  same,  whether  the  čase  is  one  which  is 
being  examined  for  life  assurance,  or  vvhetber  it  is  a  patient  who  require8 
ad%ice.  it  will  be  advisable  to  discusa  the  diagmistic  indicationa  more  fully, 
although  it  ia  convenient  to  discuss  the  importance  of  each  of  the 
diagnostic  featurea  8eparately  ;  but  it  muat  be  underatood  that  in  practice  aH 
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fcheee  diagnostic  features  must  be  conaidered  collectively,  and  due  weight 
laasigned  to  the  indications  derived  from  eacU, 

With  regard  to  the  peraistencj  of  the  albuiiiinuria,  it  is  necessarj  to 
teat  the  water  from  day  to  day,  and  at  diflerent  houra  of  the  day,  and  if 
albiimin  is  alway8  found  to  be  present,  there  is  a  strong  presumption  in 
lavour  of  the  esistence  of  some  form  of  Bright'8  disease  amoDgst  patients 
of  middle  age,  though  the  possibilitj  of  a  functional  albuminuria  must  be 
kept  in  niind  when  dealing  with  jounger  patients.  In  most  cases  of  func- 
tional albuminuria  the  epecific  gravitj  is  relatively  high.  Those  svhich  are 
commonly  met  \vith  amongst  young  men,  candidates  for  nppoiutmente, 
or  for  life  asaurauue,  iisually  have  a  specific  gravity  of  1025  or  upwai*d8; 
\vhile  on  tlie  other  haud,  where  the  amount  of  albumin  is  the  same,  there 
is  fair  preaumptive  evidence  of  chronic  renal  afifection  if  the  specific  gravitj 
is  low,  unless  the  low  specific  gTavity  is  found  to  be  an  exceptional  occur- 
i*ence.  Smail  traces  of  albumin  may  sometimes  1«  due  to  congestion  of  the 
kidney  from  heart  disease,  or  from  some  other  cause  leading  to  venous 
engorgement,  such  as  advnnced  chronic  brondiitis  or  emphysema;  some- 
times a  faint  cloud  may  be  found  in  connection  with  febrile  conditions, 
such  as  pneumouia.  Tlie  albuminoria  of  heart  disease,  or  of  other  forms 
of  engorgement,  generally  varies  con8iderabiy  from  day  to  day,  and  the 
urine  is  mo8tly  Bcanty,  of  high  colour,  and  high  specific  gravity.  It  is 
alway8  neces8ary  not  only  to  ascertain  thiit  the  albumin  is  permanent,  but 
iiUo  that  the  amount  is  fairly  constaut ;  it  must  be  rememLiered,  however, 
that  in  many  cases  of  renal  cirrhosis  the  amount  of  albumin  varies  from 
ilay  to  day,  and,  indeed,  that  the  urine  may  sometimes  be  cntirely  free  from 
albumin.  In  such  patients,  however,  the  pale  8traw  colour  is  characteristic 
vrhile  the  specific  gravity  will  also  furnish  material  assistance.  In  broad 
terms  it  may  be  stated  that  in  most  cases  of  transient,  temj)orary,  or  func- 
tional albuminuria  the  quantity  of  albumin  is  relatively  small.  while  the 
colour  and  the  specific  gra%ity  may  be  normal  or  above  normal.  If  the 
albumin  is  found  to  be  intermittent  instead  of  persistent,  no  certainty  of 
diagnosis  cau  be  founded  upon  this  fact  alone,  since  in  some  eases  of  chronic 
iuterstitial  uephritis  the  urine  that  is  passed  on  first  rising,  before  food 
has  been  taken,  may  be  found  wholly  free  from  albumin.  In  the  same  way, 
as  indi<;jitions  of  diagnosis,  bttle  reliance  can  be  placed  upon  variations  in 
the  api>earance  of  albumin  wilh  alterations  of  external  temperature.  In 
many  cases  of  functional  albuminuria,  it  is  truo  that  this  8ymptom  ocours 
only  with  sudden  changes  of  temperature,  either  \vitli  a  sudden  access  of 
W'arm  weather  or  with  sudden  exi>08ure  to  cold,  yet  in  the  early  stages  of 
8ome  Ciiscs  of  mild  nephritis  the  same  holds  good.  The  infiueuce  of  cold 
ntid  damp  in  incroasing  the  amount  of  albumin  iu  čast«  of  scarlatinal 
ui-phritis  bas  already  l>een  referred  to.  It  is  occaaionally  necessiirv  to 
icertiiu  \vliether  recuml)ency  in  bed  has  aay  intluence  on  the  preseuce  of 
'albumin  iu  the  \vater.  ThiHque8tion  has  l>een  repeate<lly  dealt  with  by  Dr. 
element  JJukes  of  Kugby,  aud  he  seems  to  have  sjitisfactorily  provcd  that 
there  is  gootl  reason  for  believing  that  mere  alterations  of  poatnro  may,  by 
altt^thug  the  strain  u]>on  tho  capillarioa  of  the  Malpighian  tufte,  cttuse 
albutiiinuria  iu  otbervviso  healthy  individuaU  Grainger  Stewart  held 
that  Vihcu  rtlbimiiiiuria  is  found  to  occur  only  after  meals,  or  witb  clianges 
of  attitude,  cir  \vitli  more  nr  less  severe  muscular  exertion,  under  mental 
excitement,  or  after  cold  Ijathing,  it  may  be  c-oududr«!  with  certainty  that 
the  procesH  is  functional.  Although  this  genenilisation  may  bold  good  for 
a  largc  number  of  cases,  it  must  be  admittcd  that  numerous  other  factors 
rcc^uiro  to  be  conaidered  before  adopting  such  a  .sanguine  vievv. 
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about  his  condition,  it  is  to  a  oertain  extent  a  satiefiiction,  if  even  a  glooiny 
one,  to  havo  the  c^use  detinitely  decided.  In  dealiag  witli  the  first  class 
of  cases,  those  presentiug  themselves  for  life  assurance,  tlie  diagnosis  is 
often  obacure.  The  plijfiicijm  is  practically  wholly  in  the  dark  as  to  the 
proposer'«  habits,  his  <xx3upatioD,  and  hia  previous  hiatory.  It  is  true  that 
question8  upon  ali  these  pointa  are  asked,  and  that  iDformation  is  sought  froni 
manj  difierent  sources,  but  it  is  almost  too  much  to  cxpect  such  que8tiona 
to  be  anawered  with  the  same  degree  of  fulness  and  aecuracj  that  attends 
the  accouut  given  by  a  patient  to  a  physician  from  \vhom  he  vvishes  for 
advice  on  a  quc3tion  of  health.  8till,  luiich  may  be  gained  by  examiDiiig 
fche  urine  at  varjing  intervala,  and,  it"  possible,  at  ditlerent  hours  of  the  day. 
My  esperience  \viLh  asaiirance  work  indicates  that  there  are  a  great  number 
of  cases  iu  vvhich  the  presence  of  small  traces  of  albumin  haa  been  deter- 
nained  by  cheraical  testa  in  the  total  absence  of  any  hi8tory  pointing  speci- 
ally  to  kidney  disease,  and  also  in  the  relative  absenue  of  8yinptoms  indicative 
of  chrouic  renal  afiection.  This,  I  take  it,  is  au  importaat  fact,  eince 
the  tendency  of  those  ■who  consider  albuminiiria  maiuly  irom  the  point 
of  view  of  the  Consulting  room  is  to  lay,  perhaps,  too  rauch  stresa  npon 
ita  importance,  and  to  take  too  gloomy  a  view  of  the  diagnosis  and 
prognoais. 

There  are  numerous  phy8ical  signs  which  are  ordinarily  descrihed  as  being 
a8H0ciated\vith  chronic  albuuiinuria.Buch  as  alterations  affecting  the  pulae  and 
the  position  of  the  apex  beat  of  tlie  heart ;  but  these  pbTsical  signs  are  WBnt- 
ing  in  a  large  majority  of  casea  uf  albuiiiinuria,  auch  aa  those  met  with  aniong 
young  men  from  eighteen  to  t\venty-tivc  year8  of  agc.  Terbaps  some  slight 
increase  of  tension  may  be  noted  after  the  alburaiuuria  bas  been  dist-overed 
where,  in  the  absence  of  albuminuria,  the  pulse  niight  probably  have  been 
regarded  as  normal.  Whenever  posaible,  I  uuike  it  a  rule,  in  amen  of  slight 
albuminuria  occurring  iu  youug  men,  to  get  into  commuuication  with  the 
medical  attendant,  and  to  endeavour  to  eulist  his  sympathetic  co-operation 
in  clcaring  up  the  causation  of  the  albuminuria.  The  medical  attendant 
can  frequently  ascertain  the  relation  w]iicb  the  albuminuria  bears  to  vary- 
ing  conditions  of  diet.  of  rest,  and  of  work,  and  he  may  thus  afford  very 
material  assistance  in  proving  w}ietber  the  albuminuria  is  jiersistont  or 
intermittent.  The  qut'stions  that  naturally  anse  in  any  easo  are  whether 
tbis  drain  from  the  sy8teni  is  constaut  or  oc^asional,  wlietlier  it  occurs  at  ali 
hours  of  the  day  oronly  at  certain  times,  or  whetlier  it  is  dependent  in  any 
way  upon  the  buljita  or  mode  of  life  of  the  proposer.  Whenever  any  con- 
thet  of  opinion  ariaes,  it  is  best  to  state  in  detail  the  testa  e]iiployed  \vitli 
the  reaults  that  have  been  obtained,  and  to  endeavour  to  get  the  medical 
attendant  to  examine  under  preci8ely  eiinilar  conditions.  If  it  is  possible. 
with  the  aid  of  the  medica!  attendant  to  form  a  diagnosis,  cascs  of  slight 
albuminuria  occurring  amongst  voung  men  niay  be  dealt  with,a  small  extrji 
preniium  Ijeing  cbjirged  on  account  of  thia  abuonuality,  even  tbough 
the  čase  must  be  attributed  to  one  or  otber  of  the  functional  forma  of 
albuminuria. 

Wlien  dealing  witb  individuuls  of  greater  age,  it  is  nece8aary  to  be  very 
much  more  cautious  before  expressidg  an  opinion  that  the  čase  is  one  of 
functional  or  intermittent  albuminuria,  and  as  the  precautions  wbich  have 
to  be  adopted  are  Y)ractically  the  same,  vvbether  the  čase  is  one  whieh  is 
being  examined  for  life  assurance,  or  whether  it  is  a  patient  who  require8 
advice,  it  vrill  bo  advisable  to  discuss  the  diagnostic  indicationa  more  fully, 
although  it  is  eonvenient  to  diacusa  the  importance  of  each  of  the 
diagnostic  featnres  8eparately ;  but  it  must  be  undenstood  that  in  pructice  ali 
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these  diagnoatic  features  must  be  considered  collectivelj,  and  due  weight 
aasigned  to  the  indications  derived  fruin  each. 

With  regard  to  the  peraistenc)'  of  the  albuminuria,  it  is  neceasarj  to 
test  the  water  from  day  to  day,  and  at  diflerent  houre  of  the  day,  and  if 
albumiu  is  alway8  found  to  be  present,  there  is  a  strong  presuniption  in 
lavour  of  the  esistence  of  some  form  of  Bright'8  disease  amongst  patients 
of  middle  age,  though  the  po88ibility  of  a  functional  albuininuria  must  be 
kept  in  mind  \vhen  dealing  vvith  younger  patients.  lu  most  cases  of  func- 
tional albuminuria  tlje  specific  gravity  ia  relatively  high.     Those  whieh  are 

|Comniouly  luet  with  auiongst  young  men,  candidates  fur  appointmenta, 
or  for  lile  assurance,  usually  have  a  specific  gi'avlty  of  1025  or  upward8 ; 
while  on  the  other  hand,  vvhere  the  amount  of  albumin  is  the  game,  there 
is  fair  preauniptive  evidence  of  chrouic  renal  affection  if  the  specific  gravity 
is  low,  unless  the  low  apecific  gravity  ia  found  to  be  an  exceptional  occiir- 
rence.  Siuall  Lraces  of  albumin  may  Bometiines  l>e  due  to  congestion  of  the 
kidiiey  from  heart  disease,  or  from  some  other  cause  loadiug  to  venouB 

I  engorgemcnt,  auch  aa  advauced  chronic  bronchitis  or  emphysema;  Bome- 

'times  a  faint  cloud  may  be  found  in  connection  with  febriie  conditions, 
Buoh  aa  pneumonia.  The  albuminuria  of  heart  disease,  or  of  other  forms 
of  engorgement,  generally  varies  con8iderably  from  day  to  day,  and  the 
uriDe  is  ino8tly  Bcanty,  of  high  colour,  and  high  specific  gravity.  It  is 
.y8  neces8ary  not  ouly  to  ascertain  that  the  albumin  is  permanent,  but 
that  the  amount  is  fairly  constant;  it  nnist  be  i-eiucmbered,  however, 
tliat  in  many  cases  of  renal  cirrhosis  the  amount  of  albumin  varies  from 
day  t<i  day.  and,  indeed.  that  the  urine  may  sometimes  be  entirely  free  from 
albumin.  In  such  patients,  however,  tlie  pale  8traw  colour  is  eharauteristic 
while  the  specific  gravity  'will  also  furnish  material  assistnnce.  In  broad 
terms  it  may  bo  stated  that  in  most  aises  of  transient,  temix)rary,  or  func- 
tional albuuiiuuria  the  quantity  of  albumin  is  relati\'ely  sumil,  wIu1g  the 
colour  and  the  specific  gravity  may  be  normal  or  above  uormal.  If  the 
albumin  is  found  to  be  intermittent  instead  of  persistent,  no  certainty  of 
diognosis  cau  be  founded  upon  this  fact  alone,8ince  in  some  cases  of  chronic 
interstitial  nephritis  the  urine  that  is  paased  on  tirst  rising,  before  food 
has  been  taken,  may  be  found  ^hollj  free  from  albumin.     In  the  same  way, 

las  indications  of  djagnosis,  littlo  reliance  can  be  placed  upon  variations  in 
the  ap])earance  of  albumin  \vith  allerations  of  exte.rnal  temi^erature.  In 
mHny  cases  of  functional  albuminuria,  it  is  true  that  this  8ymptom  occurs 
only  with  sudden  changes  of  temperature,  either  \vith  a  sudden  access  of 
Wrarm  weather  or  with  sudden  expo8ure  to  cold,  yet  in  the  early  stages  of 
some  CAses  of  uiild  nephritis  the  same  h<ilds  goo<L  The  infiuence  of  cold 
aud  damp  in  increosing  the  amount  of  albumiu  in  cases  of  scarlatinal 
nephritis  hm  alreadj  been  referred  to.     It  is  wca8ionally  necesaarv  to 

jsncertain  whothor  recuml»ency  in  bed  haa  any  intluenco  on  the  presence  of 
alliuminin  the  water.  Thi8question  has  lieon  repeatedly  dealt  with  by  Dr, 
element  Dukes  of  I{ugby,  and  he  seems  to  have  8Jitiafactorily  provcd  that 
there  is  gooil  rejuson  for  belicnng  that  mere  alteralions  of  posture  may,  by 
altering  the  strain   u]K)n   the  c-apillaries  of    the  Malpighian  tufts,  cauae 

.albuminuria   in    otht!rwiHe    healthy   individualn.      Grainger  Stewart  held 

khat  when  albuminuria  is  found  to  fjccur  only  after  meals,  or  with  changee 
of  attitude,  or  vvith  more  or  lesa  severe  muscular  exertion,  under  mental 
tixcitcmcnt.  or  after  cold  bathing.  it  may  bo  concluded  with  certainty  that 
the  proces«  is  functional  Although  this  genoralisation  muy  hold  gtx)d  for 
a  largo  numl)er  of  cttses,  it  must  Ihj  admitted  that  uumerous  other  factors 
requiro  to  be  considered  before  udoptiug  such  a  »auguine  view. 
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In  any  CAsa  of  doubt  it  is  always  advisable  to  detfrmine  accurat<'ly 

total  (iiiantitj"  of  water  passed  in  the  twenty-tbiir  hours.  In  caaes 
of  functioual  albuiiiimiria  there  is  ino»tly  no  alteratiori  in  the  quatitity, 
while  iu  those  chronie  torms  of  kiduey  discasu  which  are  most  likely  to 
caiise  liesitatiou  in  formiu^  a  diagaosis,  the  <|uantity  in  usuiitly  somewhat 
greater,  or  even  considerably  in  esctisa  of  the  normal  amouut,  and  the 
patient  ia  diatnrbed  by  nocturnal  micturition.  Patients  with  lardaceoua 
diaease  ni08tly  pass  a  large  quantity  uf  pale  urine ;  and  the  aiuount  and 
the  appearance  vary  acconling  to  the  stage  of  the  coiuplaint.  In  the 
early  stugea  of  renal  cirrhosis  the  amount  iiiay  be  but  little  in  excess  of  the 
normal  (iuantity,  whiJe  the  eolmir  is  ahnost  invariably  lighter  than  usual; 
in  the  later  stiiges,  wheu  attacks  of  aeute  engorgement  jaay  occur,  the 
alterations  in  (|uantity  and  in  appearanue  usually  leave  no  doubt  about  the 
uature  of  the  caae. 

It  ia  very  rare  for  febrile  albuniiniiria  to  cause  any  difficulty  of  dia- 
gnoaia  The  exi8tence  of  high  temperature,  and  the  coexi8tence  of  scauty, 
high  -  coloured  \vater  dejiositing  uratea,  usuHlly  iiilbrd  fair  presumptive 
evidence  i'ot  consideriug  that  the  albuininuria  is  nierely  symptoniatic  of 
the  febrile  state.  This  presumptiou  ie  further  Htreiigtliened  if  the  amount 
of  albumin  appears  to  bear  any  relation  to  tlie  height  of  fever.  Sometimea 
it;increa8e8  aa  the  temperature  riaes,  and  diminishes  \vith  defervesceuce  of 
the  temperature.  If  after  complete  defervesceuce  albumin  is  stili  found  to 
lie  prenent,  it  iuay  cauae  further  auxiety,  iinless  the  caae  is  one  ni" 
diphtheria,  vvlien  stiiall  Iracea  seoni  tt*  resuit  from  di]>!itlieritic  poison, 
rather  than  from  orgunic  i*enal  chauges,  or  from  the  febrile  state.  The 
microscopic  exainination  of  the  sediiaent  sometimes  affords  valuable  asaifit- 
ance  to  the  diagnosis;  the  detection  of  cry6tals  of  oxalates,  or  of  knife- 
rest  cry3tals  of  phosphates  wiU  ofteu  favour  a  diagnosis  of  accidental  or 
funotional  albuminuria ;  while,  on  the  other  hand,  the  presence  of  castB 
require8  very  careful  considentliou,  sinee  tliey  iuay  be  found  in  caaes  of 
funotional  albuminuria,  \vhile  thev  are  frequently  abseut  in  casea  of 
clironic  cirrliosis.  Hy;iline  casts  of  »mali  size  are  those  which  are  of 
least  diagnostic  importanoe,  while  grauular  and  oily  casts,  especiaUy  il" 
fairly  uumerous  and  of  large  size,  may  indicafce  chronie  nejihritis  or 
cirrhoais. 

In  every  čase  it  is  nece83ary  to  consider  associated  symptomB  and  phyaical 
signs  affecting  the  circulatory.  the  reHpiratory,  the  digestive,  and  the 
nervous  8y8teiiis. 

Chronie  forma  of  nephritin  and  of  cirrhosis  are,  as  a  rule,  attended  by 
changes  in  the  soundR  of  fche  heart  and  in  the  position  of  the  apex  beat. 
Tiie  area  of  cardiac  dulness  is  generaUy  iucreased.  the  apex  beat  displaced 
oiitwards,  the  extent  of  displacement  fiX'quently  l»earing  distinct  relation  to 
the  duration  of  the  albuminuria,  Both  souuds  of  the  heart  are  modified  ; 
the  tirst  sound,  though  it  niay  bp  somevvhat  laint  and  indistinct,  is  iuo8tly 
booming,  exaggerated,  and  8ouiewhat  prolouged  in  character.  The  secoud 
sound  at  the  baae  i8  accentuated  and  8omewhat  reduplicated,  but  both  the 
Bounds  and  the  hyiJertrophy  are  e88entially  indieative  of  chronie  nephritis 
and  of  eirrhoBis.  When  met  \vith  in  conneetion  with  lardaceous  diseaae 
of  the  kidnej,  these  changes  io  the  position  of  the  apex  beat  and  in  the 
Bounda  of  the  heart  are  indicative  of  an  associated  nephritis. 

The  fiulse  of  chronie  nephritis  and  of  retial  cirrhosia  Bhows  an  increase  of 
arterial  tension,  being  wiry  or  resisting,  while  the  pulae  traciug  is  generally 
eharacterised  by  the  breadth  of  the  tidal  \vave  and  the  dusbince  of  the 
dtcrotic  nofceh  from  the  upstroke. 
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Inroriuation  of  any  diagnostio  importunce  is  rarelv  to  bt;  obtained  froui 
conaideration  of  changes  in  the  respiivitorj  s^Btem.  If  the  patient  ia  the 
subject  of  chronic  bronchitis  or  of  chronic  emphysema,  verj'  litt.le  value  iiiay 
uttach  to  small  traces  of  albumin  in  the  water,  especiallj  if  these  are  found 
to  varj  with  the  condition  of  the  lung;  but  it  is  sometimes  ditiicult  in 
asthmatic  conditions  to  determine  whether  the  albumiuui'ia  exi.st6  as  a  con- 
£equence  or  as  a  caiise.  When  itoccurs  as  the  cause,  the  urine  is  mostij  of 
low  epecific  gnivity  and  of  a  pale  colour,  anil  tlie  quantity  of  albumin  is 
generally  smalL  On  the  other  hand,  if  tlie  alburninuria  is  the  result  of 
hing  engorgement,  the  urine  is  more  conmionly  reduc«d  in  quantity  and  ita 
colour  is  deepened. 

In  every  čase  of  alburninuria  the  condition  of  the  alimentary  8y8tem 
deservee  attentiou.  Tliis  naturally  follows  IVoiu  what  has  been  said  of  the 
dietetic  forma  of  alburninuria,  and  the  inability  of  some  patients  to  take 
certain  articles  of  diet  vvithout  the  production  of  albumin  in  the  water. 
On  the  other  hand,  digeative  disturbances  may  arise  in  connection  with 
chronic  kidney  diaease,  either  as  a  8equel  to  the  disease,  or  as  a  determining 
cause  of  chronic  nephritis.  The  chronic  dyspepsia  of  advanced  cirrbosis  is 
well  recognised,  and  is  marked  by  its  iutractable  character,  by  the  ocoasional 
tendency  to  vomiting,  and  sometimes  by  sudden  and  severe  diarrhcBa. 

Valuable  assistance  may  sometimes  be  gathered  from  the  nature  of 
the  skin  either  in  respect  of  rulour  or  uf  structure.  The  an.i-.mia  of 
chronic  nephritis  contrasts  markedJy  with  the  reddiah-brovvn  tinge  which 
is  often  seen  in  renal  cirrhosia.  The  aniemia  is  often  associated  with 
dropaical  cHuaions,  and  it  is  by  no  raeans  unusual  to  find  slight  conditions 
of  oedema  about  the  eyelid8,  and  to  notice  that  the  features  appear  larger 
than  usual.  The  frequency  of  a  watery  appearance  of  the  coujunctiva  in 
cases  of  chronic  nephritis  must  be  familiar  to  every  practitioner.  On  the 
other  hand,  the  reddish  discoloration  of  reual  cirrbosis  may  depend  upon  the 
cauaation,  and  will  frequently  furnish  ground  for  further  iuquiriea  Sub- 
cutaneous  heemorrlmges  may  sometimes  be  found  over  the  lower  extremitie8, 
but  theso  are  comparatively  rare  except  in  advancetl  stages  of  the  disease. 
iii  which  there  is  no  queBtion  of  the  diagnosis.  Thus,  also,  with  the  con- 
ditions of  extTeme  oedema  afiTecting  the  lo\ver  extremitics ;  thesc  are  more 
frequently  to  be  met  with  in  connection  with  chronic  nephritis  than  with 
renol  cirrhoais.  In  some  cases  of  doubl,  the  appearanue  of  syphilitic  eruption 
or  cicatrices,  or  of  sj-pliilitic  dLscoloratious  of  the  skin,  may  indicate  the 
probability  of  lardaceous  disease;  the  diagnosis  of  lardaceous  disease  i», 
hovvcver,  more  frequently  to  be  founded  upon  other  and  more  certain 
&igns. 

With  renal  cirrliosis  the  skin  is  sometimes  abnormaIly  ilry,  and  it  may 
bo  difficult  to  pr«5voke  lUaphorusis.  This  dirticulty,  vsbich  mav  arise  in  the 
treatment  of  uramic  aymptoms,  frecjuently  serves  to  render  the  diagnosis  of 
oirrhotic  changes  more  certain.  A  similar  condition  is  occasionaliy  met 
with  in  the  slight  albuuiinuha  which  is  so  frequcntly  associateti  with 
advanced  diHl>et€«.  The  dr}'ne88  of  tlie  skin  is  then  dependent,  however. 
u[ion  the  diubetic  changes  and  uiK>n  the  draiu  of  water  from  the  system. 

Krom  the  changes  in  the  norvous  sy8toiii  i»any  irulit.«tion8  msy  be 
ohtaiued.  Reference  has  alre«dy  been  made  to  tlie  j>ersiatont  headaobo  of 
chronic  nephritis  and  renal  cirrhosia  Theae  heiidacbes  are  not  always  very 
severe,  though  UBually  they  ure  of  a  violent  neuralgic  type.  The  beadticbes 
of  chronic  uneuiia  must  be  carefully  difterentiated  from  Ihose  wJiich  occur 
\vith  functional  ulbumimiriii,  sih,  for  exanip1«',  with  the  albuininuria  of 
»doltMCODcv.       In  the  Uitler  condition  the  headju-.hu  is  of  a  liiiU  uature  and 
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aasociated  with  iutense  lassitude  and  diaincliuation  to  work.  With  functioual 
Hlbutninuria,  ulso,  it  uiiiy  be  noted  tliat  the  hc^uiache  ia  not  so  peraiatent, 
that  it  is  more  marked  in  tlie  early  part  of  the  day,  and  that  it  ofteij  passes 
off  %vith  exercise  or  with  tbod.  Sometimes  in  paroxjr8mal  hteinaturia  or 
htemoglobinuria  couiplaint  of  lassitude  is  made,  and  this  occaaionallj  pre- 
cedes  aa  well  aa  follow8  the  paroijsnml  attack. 

Renal  dise^iB«  may  freqiieutly  be  tirst  inferred  from  affectiona  of  viaion. 

.Agradiial  developinent  of  dinineasof  vision  may  lead  to  aa  ophtlialinoscopiG 

|examinatiou  und  to  the  recoguibion  of  altniiiiinuric  rutinitis,  or  of  distinct 

theemorrhages.     Soiuetinies,  however,  ditjiueas  of  visiou  muy  occur  ahuost 

Buddeuly  after  a  fit,  which  may  be  called  by  the  patient  a  "  faiuting  fit,"  or 

tt"convul8ive  seiziire,"  and  in  such  caaes  it  is  uncommon  to  Hud  uiuch 

evidence  of  retinal  chauge.      When  "  fainting  lita  "  occur,  tbe  possibilitj  of 

itraernic  origin  shoiihl  be  considered  and  the  water  should   be  exaiiiined. 

These  Hts  are  more  proue  to  cnsue  in  eonnection  \vith  renal  cirrhoais  than 

with  any  othcr  fortii  of  renal  fhaiige,  with  the  exceptioii,  perhaps.  of  acute 

mephritis,  cspec.ially  when  a  8equel  to  scarlet  fever.     In  tlie  latter  cose, 

'however,  the  diagiioBis  haa  probably  been  uiade  long  before  the  uraemic 

Beiaurea  have  occurred. 

Althoiigh  it  ia  fairly  easj,  by  a  coneideration  of  ali  tho  surrounding 
circumstauees  and  by  careful  and  repeatcd  examination  of  the  water,  to 
determine  the  prohable  cuuse  of  the  albumiuuria  and  the  probable  natureof 
the  renal  diange,  ilany,  it  must  l»e  adraitted  that  it  is  frequeutly  ditlicult 
to  determine  accurately  the  etage  of  the  discase,  more  |:)articiilarly  in  con- 
neotion  with  chronic  neplirifcia.  Sometimes  intercurrent  attaeks  of  haima- 
turia  may  cauae  an  unguarded  diagnosis  of  acute  nephritis  to  be  made,  and 
this  haa  necessarily  to  be  altered  vvheo  the  blood  disappears,  and  the  urine 
ia  found  to  remain  albnminoua  and  pale.  It  ia  stili  more  difficult,  in  cases 
of  chronic  uephritiii.  to  decide  vvhether  the  kiduey  ia  in  the  eularged  con- 
dition  or  whethcr  it  hiis  undergoue  8econdary  contntctiou.  Theae  rcHnemeuts, 
however,  are  of  relAtively  little  iniportance,  cooipared  with  the  <]ueHtiou  of 
determining  the  extent  to  which  the  kidttey  is  stili  capable  of  perlbrniing 
eliminative  work. 


General  Prognosis  in  Nei-uritis 

So  long  aa  the  kidney  retains  the  power  of  removing  auflicient  nitio- 
genoua  waste  from  the  8ystem,  and  so  long  as  it  is  able  to  remove  sutlicient 
water,  the  immediate  prognosis  ia  fairly  good,  since  vvhatever  the  pathological 
condition,  ib  is  evident  that  some  parta  of  the  kidnej  retain  the  povver  of 
doing  good  work.  It  is  nece8sary,  however,  to  conaider  the  auiount  of  the 
loaa  of  albutnin.  The  ainount,  in  many  caseB  of  Bright  s  disease,  notably  in 
icaaea  of  renal  cirrhosis,  is  so  small  that  it  is  almoat  a  negligible  quautity, — 
in  fact  the  drain  of  albumi n  ia  so  readily  repaired  by  the  consumpti<in  of 
food  that  the  patient  appears  to  sutfor  very  little  from  this  cttuae.  In  ali 
probability  this  ia  the  explanation  of  the  prolonged  course  of  some  \vcll- 
recognised  caaea  of  chronic  nephritis.  The  prognosis  beconies  more  grave 
aa  the  losa  of  alhumin  increasea.  Wlien  a  large  drain  of  all)umin  ucuurs 
with  chronic  nepbritin,  it  is  always  asaociated  with  great  rcductiou  of 
■weight  and  loss  of  atreugth.  Careful  attentiou  must  be  paid  to  the  daily 
variatious  iu  the  amount  of  albumin ;  it  ia  unvvise  to  fonn  an  opinion  on 
the  examination  of  a  single  specimen  ;  but  vben  the  water  ia  repaatedly 
examined  aml  the  percentage  of  albumin  is  alway8  found  to  be  very  great, 
the  prognosis  becomea  glooniy. 
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In  the  prognosis  of  Rright's  disease  it  is  important  to  recognise  two 
fclassea,  accorJmg  to  the  earlj  or  late  terminatiou.  Thus  many  patients 
vrith  acute  Bright'8  disease  la&j  have  a  favourable  early  prognotus.  and  a 
douhtful  late  prognosis,  that  ia,  the  immediate  prognoeia  so  far  as  danger  ia 
conoerned  may  he  fiivourable,  while  there  may  be  great  danger  of  the 
estatiliHhment  of  chronic  nephritia,  in  which  čase  the  remote  prognosis 
vvould  uece8sarily  be  more  hopeless.  A  very  Jarge  number  of  patients 
with  simple  acute  nephritis  re<;over,  providod  that  the  disease  is  uncom- 
plicatetl, — in  fact  the  prognosis  of  acute  uephritis  depeuds  very  largely 
upon  the  complications  and  8equehe.  It  is  rarely  posaible,  however,  to  apeak 
very  deliuitely  about  the  prognosis  in  any  particular  čase.  aince,  in  spite  of 
severe  syinptonis  which  may  occur,  the  patient  nmy  recover.  Notwith- 
standing  the  dangers  of  uražuiia,  of  convulsive  seizures,  of  diminution  or 
even  suppression  of  urine,  there  niav  be  complete  recovery ;  on  the  other 
hand,  some  cases  which  have  apparently  been  doing  well  uiay  oceasionally 
take  a  bad  tam  and  prove  rapidly  fatal,  eitlier  froiu  unemia,  or  from  some 
8econdary  intlammatory  ehauge  aftecting  the  pericardium,  pleura,  or  lung. 
Ou  the  whole,  however,  ajjart  from  accidents  of  this  nature.  the  prognosis  of 
Jicute  nephritis,  although  fuU  of  anxiety,  is  comparatively  hopeful,  but  it 
must  be  remembered  tluit  verv  many  uines  sturting  in  an  acute  attack  pass 
on  gradually  to  chronic  uephritis,  hence  the  daily  loss  uf  albumin  uiust  Ije 
iwatched  with  anxiety,  particularly  vvhen  the  improvement  appears  to  have 
beoome  8tationary. 

Puerperal  nephritis  stands  somevvhat  by  itself  so  far  as  prognosis  is  con- 
cemed.  The  prognosis  as  a  rule  is  geuerally  favouTable,  and  the  estimation 
of  danger  is  to  he  formed  from  the  severitv  and  the  frequency  of  the 
leclamptic  seizures.  Thero  is  ofteu  marked  improvement  after  delivery,  but 
■there  is  danger  from  the  8everity  of  rejniated  convulaioua  Should  the 
paliunt  recover  from  the  albumiimria  of  pregnancy  there  is  very  little  risk 
of  ultimate  uephritis,  and  there  is  fair  grouud  fur  believing  that  \vheu  the 
albuniinuria  jKirsists  after  delivery  the  patient  bas  been  previou8ly  the 
subject  of  chi-ouic  nephritis. 

Lndept'ndently  of  puerijeral  nephritis,  the  prognosis,  in  uases  of  chronic 
l&ephritis,  is  largely  depeudent  upon  the  extent  to  which  the  diain  of 
Ibumin  interferes  with  the  general  liealth.  and  also  upfjn  the  extent  to 
which  dropsical  changes  have  progressed.  So  long  as  the  nutritiou  of  the 
patient  can  be  kept  up,  so  that  the  albuminous  loss  from  the  kidney  is  less 
tban  the  daily  gain  of  albumin  from  food,  these  patients  may  coutinue  in  a 
fair  State  of  vitality  for  many  yeara.  They  are,  liowever,  subject  to  dangers 
from  ex|XJ8ure  and  from  8econdary  complications  affecting  eitlier  the  heart 
or  the  lung.  Frequently,  after  expo8ure,  the  prognosis  may  8uddenly  be 
rendured  more  grave  by  a  subacuto  attack  of  nephritis,  whit.'h  may  lead  to 
considerable  dropsical  etfusion  of  a  relatively  intractable  nature.  Thoae 
patients  sometimes  incur  gresiter  risks  through  the  failure  of  the  circulatory 
By8teui,  which  con8equently  induces  a  rapid  increase  of  dropsical  elfusion 
and  of  fluid  in  the  pleura  or  peritoneum.  When  these  ettusions  have 
occiirred  the  prognosis  nece8sarily  becomes  oxtremely  grave,  and  the  tirne 
uit  ifl  to  be  eatimatod  by  the  nature  of  the  pulst^  by  the  t|uantity  and 
jitic  gravity  of  the  urine,  and  by  tho  oxtent  to  \vhich  breathiug  is  inter- 
sred  with.  There  ajiiKjars  to  be  fair  re^ison,  however,  for  believing  that 
iny  cases  of  chronic  uepliritis  may  uudergo  gradual  improvement  undor 
[bvourablu  conditiona,  atid  some  authurs  even  consider  that  a  cun^  in 
ublo. 
Siuiilor  uncertaiut/  attends  the  prognosis  of  chronic  cirrhoais,  of  whiQh 
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the  danger  is  to  be  estimated  by  the  estent  to  which  the  ditlerent  physio- 
logical  sjstems  are  involved,  Very  trequently  cases  of  cirrhosis,  if  recog- 
nised  at  an  early  stage,  may  be  piit  iinder  favourable  conditions  with 
regard  to  cliiuate,  fottd,  and  work,  aad  the  terniinatiou  may  be  almost 
indetitiitely  postponed.  In  fonning  a  prcignosia  it  therefore  becomes 
important  to  conaider  the  estent  to  which  the  circumstances  of  the 
individnal  perniit  of  needful  alterations  of  work  or  of  cUmate.  The 
prognoais  is,  however,  not  so  favourable  as  with  chronic  nephritia,  inasmuch 
as  althou^^h  it  ia  poaaible  to  diminish  the  riaks,  it  is  not  possible  to  cure  the 
disease.  In  spite  of  ali  that  can  be  done,  patients  with  cirrhosia  of  tlie 
kidney  puraue  a  downward  course,  and,  sooaer  or  later,  suffer  froui  cardiac. 
fadure  or  from  uraemic  symptoms.  As  in  ehronic  nephritia  aubacnte 
attacks  are  relatively  frequent,  and  the  danger  is  incre^ised  diiring  each 
attack,  aince  for  the  tirne  there  ia  great  diminution  in  the  eliminative 
work. 

The  prognosis  of  lardaceoua  disease  naturally  depends  upon  the  extent 
to  which  it  ia  pxssible  to  deal  with  the  cause.  Many  cases  have  been 
reported  in  which.  after  8ati8factory  surgical  treafcnieiit,  the  losa  of  albumin 
became  ultiniately  arrested.  It  mi^st  bo  reniembered,  however,  that  thf 
prognosis  dejiends  more  upon  tlie  primary  (Usease  than  upon  the  kidney 
affectiou,  and  that  the  allmmin  indicatea  that  lardaceous  changes  are 
probably  occurriug  in  other  organa  as  well  aa  in  the  kidney.  In  theae 
casea  there  ia  relalively  little  danger  frum  interference  with  the  eliminative 
vvork  of  the  kiduey. 

In  the  Hame  way  febrile  albuminuria  ia,  in  itself,  of  little  iniportance ; 
it  is  not  likely  to  produce  symptoms  due  to  interference  with  the  work  of 
the  kidney,  but  it  is  an  impnrtanfc  indicatioa  of  the  estent  to  which  the 
febrile  condition  has  moditied  the  nutrition  and  ciroulatiou.  With  souie 
febrile  conditiona,  as,  for  exaniple,  with  diphtheria,  copious  albmuinuria 
occurs  more  coinnMn)ly  in  severe  caaes,  and  the  prognosis  will  be  rendered 
more  grave  aa  the  albuminuria  increases ;  on  tlie  other  hand,  in  many  časen 
of  diphtheria  small  tracea  of  alboniin  will  be  found  \vithout  any  additional 
riak. 

The  prognosis  in  any  particular  čase  is  largely  infiuenced  by  tbe  nafcure 
of  the  pulse  and  of  the  hearts  action.  It  is  less  serioua  when  the  pulse  is 
of  good  quality  and  regular  than  svheu  the  pulse  ia  feeble  and  irregalar  or 
interraittent.  It  ia  interesting  in  this  connection  to  note  that  Sir  William 
Broadbent,  a  few  year8  ago,  drew  attention  to  the  proguostic  significiinoe  of 
a  Iow  blood  pressure  in  acute  kidn6y  disease.  In  acute  renal  drop8y  Sir 
\Villiam  Broadbent  looka  upon  the  aupervention  of  a  ccrtain  degree  of  high 
teusiou  iia  an  indicatiuu  ol'  favourable  prognosia.  He  conaiders  that  the 
iiuperlect  developuient  of  blood  pressure  ia  not  to  be  regarded  as  the  cause 
of  8low  recovery  or  of  the  complieationa  observed  in  the  courae  of  the 
disease,  but  that  it  reveals  the  constitutional  weakno8s  to  vrhich  theae  com- 
plieationa are  attributed,  and  it  probal.dy  8hnws  that  the  patient  is  made  of 
poor  stuff.  It  is  further  of  intereat,  in  connection  \vith  theae  remarka,  to 
recall  the  frequency  vvith  which  irregularity  of  tbe  heart'8  action  and 
weakne.sa  of  the  pulse  form  indications  of  danger  in  chronic  nephritis  and 
renal  cuThoais. 

The  alighter  forma  of  febrili?  albuminuria  which  are  met  with  so  com- 
monly  in  connection  with  pneumonia,  or  \vith  typhoid  fever,  appear  in 
themaelvea  to  furnish  little  or  no  indication  of  prognostic  value.  When 
albuminuria  occurs  \vith  advaneed  forma  of  heart  disease  it  is  indicative  of 
failure  of  compensation,  and  the  prognosis  nece8sarily  depends  very  little 
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the  intorlerence  with  the  circulation  of  the  kidnej.  FTequently  the 
e.\tent  to  which  the  treatment  has  succeeded  maj  be  gauged  by  improve- 
iiient  in  tlie  uriue  ;  under  appropriate  nieaaures  the  albuminuria  diminishes 
in  many  casoa  uoncurrently  with  the  diiiiinution  of  redema,  and  with  the 
,  reabaorptioa  «)f  i;fl'usions  from  the  various  semus  ca\ities.  When  in  spite  of 
treatujent  the  albumin  coutinues  in  fttirly  large  proportion,  the  aspect 
'  becomes  extreraely  grave,  Rince  it  is  evident  that  the  various  organa  are 
unable  to  čope  with  the  calla  made  upon  them. 

With  rogard  to  the  various  forms  of  functional  "  paroxy8mal "  or 
"dietetic"  alhuniinuria,  the  prognosis  ia  ahuost  invariably  good,  though 
some  fonns  of  diutetio  aUmuiiuuria  uiay,  if  neglected,  lead  to  prolonged 
UTitation  of  the  kiduey,  and  there  is  little  doubt  that  in  some  cases  renal 
cirrhosis  has  been  set  up  by  repeated  attacks  of  indigestion.  The  prognoaia 
18  good  also  in  the  albuminuria  of  adolescence. 


Tkeatmknt 

Aeute  JVepJiritis. — The  leading  indications  during  early  duy8  are   to 
re  physiulogical  rest  for  the  kidney,  to  diiuiniah  the  riska  of  cKtension, 
'-luid  to  counteract  dangers  from  interlereuce  with  the  eliminative  work  of 
the  kidney. 

Ah  aoon  as  a  diagnosis  of  aeute  UBphritis  has  been  made,  the  {mtient 
should  bo  kept  in  bed,  and  the  action  of  the  skin  promoted  by  the  use  of 
\voollen  gariiientB,  vvhile  chill  should  be  avoided  by  the  removal  of  the 
sheeta.  The  dietary  should,  at  the  commencement,  be  as  non-nitrogenous 
as  poasible,  and  should  be  liinited  to  the  smallest  amount  consistent  with 
the  maintenance  of  atrength.  As  a  general  rule  patients  should  be  kept  to 
i  A  strict  milk  diet.  and  the  njilk  may  be  giveu  either  cold  or  alightly  \varined, 
in  quantities  of  half  a  pint  at  a  tirne.  It  is  ad\'isable  to  continue  the  use  of 
milk  far  into  convalescence,  sineo  the  early  use  of  solid  nourishment  often 
entaila  a  return  of  htematuria.  If  milk  produces  dy8peptic  8ymptoms 
akimmed  milk  may  be  substituted,  but  it  favours  constipation. 

Thirst  may  be  allayed  by  barley  water  or  thin  arrowroot,  and  when  the 

patient  is  unable  to  continue  milk  diet  theso  may  be  given  with  l)eef-tea. 

Jdilk,  if  given  in  too  great  bulk.  sometimes  diiiiigrees.     It  is  adviaablo  to 

'use  only  small  quuutitie.s  during  the  first  fe\v  day8,  and  to  increase  the 

'amount  gnidually  as  toleration  ia  estaliliahed.     Later  the  patient  may  take 

"  imperial  drink  "  made  as  foUovvH: — Two  drachms  of  acid  jtotas-sium  tJir- 

trate  are  placed  in  a  large  jug,  the  juice  of  one  lomon  and  some  sugar  or 

Byruj»  are  added,  and  tsvo  pints  of  boiling  water  poured  in,  the  ingredients 

LDeing  well  roixed.     When  cool  the  drink  may  l>e  placed  hy  the  bedside, 

'  taken  when  desired. 

Three  dangers  muHt  be  krpt  in  luind :  first,  the  danger  of  suppression  of 
urine;  aiicoud,  tliat  of  interference  \vith  respiration  and  with  circulation; 
and,  third,  the  more  remote  danger  of  the  ostablishment  of  chronic  renal 
nephritis.  The  first  of  these  dangora,  that  of  suppression,  may  be  averted 
by  hydragogue  purgatives,  or  by  diuretio«.  Since,  however,  moat  diuretics 
^cause  an  increase  in  the  C'ilil)re  of  the  reual  vessels,  and  thua  tend  to  pro- 
loto  engorgemf.Mit,  it  is  essentbil  to  plač«  fuU  reliance  upon  »liaphorotic 
[|Deiisurtt»  and  drugK,  jind  ujnju  hjdragogue  purgatives. 

Salinrs  and  mild  hydragogue8  are  preforable  tn  morcurials,  which  often 
favour  diuresis.     When  drop8y  is  extreme,  heodache  severe,  and  wheu  con> 
^vulsions  oocur,  the  use  of  purgatives  bucomet  imperative.     In  the  milder 
full  doBcs  of  magnesium  sulphate  muy  be  omployed;  but  when  deal- 
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ing  with  caees  of  greater  severit/,  compouDd  jalap  i>owder  is  generallj* 
ibUowed  by  good  results,  although  Bome  practitioners  prefer  to  substitute 
Hcamruony  resin,  with  acid  potaBsium  tartrate,  iu  the  propurtions  present  iu 
the  compoimd  jalap  powder.  Should  convulsiona  be  follovved  by  coma  it 
will  be  advisable  to  use  croton  oil  in  dosee  of  one-third  of  a  minim  and 
upward8. 

When  the  urine  bas  loat  its  Htiiokv  character,  mercuriak,  such  as 
calomel,  may  be  givon  occaHiooally ;  but  when  giveu  at  night,  a  saline 
purge  should  be  aduiinistered  in  the  inoruing  to  remove  the  mercury 
quickly,  aud  to  prevent  auy  prolouged  iiTitation  of  the  renal  vessels. 

Tending  the.  action  of  purgatives,  diaphoresis  should  be  promoted  by  the 
wet  pack  or  by  the  vapour  bath.  The  laltei*  is  U8ually  the  more  pronipt  in 
action,  but  it  ia  neces8ary  to  be  extremely  careful  to  avoid  burna  or  scalds, 
since  tlie  cutaneous  8enaibility  is  so  far  reduced  that  severe  bliatering  may 
occiir  before  tliere  is  any  complaint  of  paiu. 

The  wet  pack  may  be  used  either  hot  or  cold  ;  the  latter  is  generally 
preferred.  In  applying  the  pack,  the  patient  should  be  completely  un- 
dressed,  or  should  only  \vear  a  thin  cotton  covering,  and  wet  ubeets  shouM 
be  \vTapped  round  hiiu  and  then  quickly  covered  with  successive  layer8  of 
dry  blankets.  Čare  should  be  taken  to  leave  no  portion  of  the  dauip  sheet 
projectiug  beyond  the  blankets.  Copjous  perspiratioo  usually  ensues  after 
twenty  minutes  or  hali"  an  hour,  and  this  diaphoreaia  vvill  oiten  continue 
after  the  removal  of  the  pack,  if  the  patient  ia  quiekly  dried  with  warm 
towebi  and  again  enveloped  in  wariii  blankets.  Perspiration  may  be 
further  favoured  during  the  wet  pack  by  giving  dranghts  of  water  from 
time  to  tiuie. 

The  Hrst  applieation  of  the  wet  pack  sometimes  fails,  and  niay  indeed 
produce  iucreasetl  headache  ;  whil6  a  second  applieation,  repcated  twelve  or 
twenty-four  bours  later,  is  often  successful.  When  diaphoresis  is  8low,  it 
may  be  favoured  or  initiated  by  stuaU  dosea  of  pilocarpiue  nitrate.  This 
drug  ia,  however,  rarely  required  in  acute  nephritis. 

As  the  dropsy  diminishes  and  the  urine  iocreases  in  quantity  and 
becomes  less  6nioky,  alkaline  diuretics  uiay  be  en]ployed,  such  as  potassium 
or  sodium  acetate,  or  citrate.  The  late  Sir  Willian>  Roberta  recommended 
that  these  drugs  should  be  given  from  the  conimencemetit  of  the 
attack,  and  he  utaintained  that,  by  rendering  the  urine  rtlkahne  it  was 
possible  to  prevent  the  coagulation  of  blood  or  albumin  within  the  tubules, 
which,  under  ordinary  conditions,  ia  favoured  by  the  highly  acid  character 
of  the  urine.  Alkaline  diuretics  may  l>e  einployed  with  smalb  doses  of 
digitalis,  especially  if  the  heart'B  action  is  undulv  rapid. 

Caffeine  haa  been  recomiuended  instead  of  digitalis,  and  has  the 
advantage  of  being  an  efficient  diuretic  and  of  causing  lesa  digestive 
disturbance. 

Headache,  restlessness,  aud  aleeplesaness  niay  be  relieved  by  purgatives, 
diuretics,  and  diaphoretics,  but  occasionally  the  administration  of  bromides, 
chloral,  or  uther  seda  ti  ves  is  required.  Bromides  and  chloral  are  ex- 
tremely  serviceable  wheu  tbo  pulsc  is  of  ^'ood  quality.  Morphine  and 
opiuin  are  contraindiciited,  since  they  favour  daugerous  euppression  and 
uraoniic  symptomB.  Hyoscine  hydrobromide  and  hyo8cyaraine  sulphate 
are  free  from  these  dangers,  and  cau  be  given  subcutaneoualy  in  dosea  of  7^^ 
grain  to  -j-J^  graiu.  The  sleep  they  iuduce  may  occa8ionally  be  interrupted 
hy  drearaa,  but  it  is  refreshing,  and  it  diminishes  the  restlessness  of  the 
eaatiing  day. 

Persiatent  vomiting,  if  it  occurs  early,  may  be  treated  \vith  diluted 
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hydrocyanic  acid  and  preparations  of  bismuth  ;  but  these  are  coinparatively 
useleas  \vhen  this  8ymiJtom  is  due  to  uraeinia,  and  reliance  must  then 
be  placed  upon  diaphoretics  and  hydragogue  purgativea 

During  convalescence  persistent  albuminuria  may  call  for  special 
attention.  Persalts  of  iron  have  been  given  with  digitalis  and  stropbanthus 
tn  diminish  the  loss  of  albumin  ;  but  iron  salts  must  be  usod  with  discre- 
tiun,  since  the  daily  lo8S  is  sometimes  increased  while  they  aro  taken. 
ViiriouB  a8trinj,'ent8  havo  been  eniployed,  such  as  tannic  acid  and  galiic 
acid,  and  occa8ionally  I  have  found  aome  benefit  from  ergot.  Persistent 
albutuinuria  ia,  hovvever,  much  more  ameuable  to  hygienic  than  to  medicinal 
treatmeut,  and  it  may  often  be  reduced  by  a  reversion  to  milk  diet,  by  the 
avoidance  of  cold  and  of  niuscular  and  men  tal  struin.  During  convalescence 
the  greatest  watchfulnes8  and  čare  are  requiredj  since  an  early  resumption 
of  solid  diet  may  be  followed  by  au  increase  of  albuminuria,  and  po8aibly 
by  a  return  of  haimaturia  and  dro{>8y. 

Many  complic^itions,  such  as  pleuri8y,  empyema,  pneumonia,  broncbitis, 
and  congestion  of  the  lungs,  are  to  be  treated  on  general  principles,  but 
acute  eniargement  of  the  ventricle  ia  an  indication  for  digitalis  or 
stropbanthus.  Pericarditis  necessitatea  leeches  and  poultices,  but  the  renal 
changes  contraindicate  the  internal  adminii^tration  of  opium. 

During  convalescence  anmmia  calls  for  the  use  of  mild  preparations  of 
iron.  The  aslringent  pre^mrations  should  in  general  be  avoided,  since  they 
increase  the  albuiuin  and  may  also  favour  constipation.  Gildema  of  the 
laryux  may  require  intubation  or  tracheotomy.  It  is,  however,  often 
associated  with  ocdema  of  the  broncbi  and  of  the  lungs,  which  cau 
only  be  relieved  by  measures  employed  for  dropeical  afFections  in  other 
parts. 

Scarlatinal  Nephriiis. — The  treatment  of  scarlatinal  nephritis  differs 
but  little  from  that  of  the  foregoing  disease.  There  is  reason  to  believe 
that  the  onaet  is  favoured  by  conftti})atiou,  uud  it  is  therefore  desirable, 
during  convalescence  from  scarlet  fever,  to  administer  some  mild  laxative. 
The  character  of  the  diet,  too,  has  some  influence,  and  with  children  from 
threti  to  six  year8  old  it  is  adviaable  to  confine  the  diet  irjaitily  to  milk 
iluring  the  tirne  of  des^uamation,  and  to  keep  the  patient  in  bed.  The 
ris»;  of  temperature  to  10  T  or  102",  which  forms  the  immediate  prelude  to 
rlatinal  nephritis,  has  been  treated  beneficially  witli  re[>eated  small  doses 
^of  tincture  of  acouite.  Very  often,  however.  Ihis  initiul  rise  of  temperature 
vaa,y  eecape  observution,  and  the  disease,  for  praotical  purposes,  assumes  the 
form  of  ocute  nephritis,  in  which  there  is  a  great  tendency  to  the  develop- 
uiont  of  svmptoms  of  uraemia.  The  treatment  of  drop8y  and  of  uncmio 
Rymptotn8  »loc;*  not  ditfer  from  that  alreadv  doscribed. 

When  the  iminediate  urgency  of  the  8ymptoras  has  pussed  nway,  benefit 
will  often  result  from  the  use  of  perchloride  uf  iron.  This  must  be 
omployed  tentutivcly,  and  its  administration  checkod  if  tho  albuminuria  is 
found  to  be  increased.  Quinine  is  also  benelicial  during  convalescence,  and 
Ninall  doses  nf  tincture  of  digitalis,  or  of  stropbanthus,  are  usually  of 
»»•rvicAi  when  tliore  is  much  weaknea8  of  the  pulse. 

Ckronic  Nephrilis. — Although  it  is  alwayB  desirable  t<>  doal  with  the 
cause  of  arjv  diseasod  process,  this  is  dillieult.  and  often  impossible,  with 
chronic  ncphritiH.  It  is  onIy  wl»ep  it  iippears  dependent  ujiou  malana, 
liyphiUH,  or  coutitiued  suppuration  that  it  is  possible  to  attack  the  cause 
ith  any  hopefulness.  Dietetic  precautions  are  necosaary  when  cases  of 
acuUt  nephritis  aro  tending  to  a  chronic  courae.  Although  many  funns  of 
routine  medicinal  treatment  have  been  advooated  for  chronic  nephritis. 
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there  is  little  evidence  tbat  they  produce  beneficial  reaults,  and  apart  from 
tonic  and  hygienic  measures  treatment  raust  be  mainlj  symptomatic. 

Diininished  uriiiarj  secretiou,  witliout  dropeical  eftusion,  iuay  b«  treated 
by  givLng  large  quantitie8  of  liquid.  If  milk  causea  djspeptic  sjiuptoms, 
iiuperial  drink  or  home-made  lemonade  ma.y  be  given  ;  both  are  taken 
more  reudily  if  luade  iuildly  etfervescent.  Strophanthus,  digitalis,  cafieine, 
or  theobroinine  may  do  good  by  increasing  the  circulatiou  tbrough  the 
kidney.  Potassium  iodide  may  be  of  service,  but  it  is  moro  beiieficial  when 
there  is  dropsieal  el^usion. 

Eflbrts  are  eometimes  uiade  to  reduce  the  ainouut  of  albumiu  eliminated 
by  limiting  the  albumiaous  laatter  given  in  the  dieL  It  ia  geLi;eraUy  a 
mistake  to  interfere  thus  witli  the  dietary,  if  the  strength  and  tlie  general 
heultb  iuiprove  during  the  adniinistration  of  nitrogenous  food.  Should 
hiematuria  t»ccur,  the  caae  ia  to  be  treated  as  acute  nephritis.  The  amouut 
of  allmmin  may  sometimes  be  reduced  by  keeping  the  patient  in  bed  for  a 
few  day8.  \Vitfi  tht^  Bame  object,  astriiigents,  Buch  as  lead  acetate,  iron, 
ergot,  tannic  acid,  and  gallic  acid,  Ijave  been  employed,  but  they  may  disturb 
digestion. 

l)rop8y  during  the  early  st-ages  may  be  intluenced  by  medicinal  remedies, 
similar  to  thoae  eiiiployed  in  acute  nephritis,  bnt  later  the  tluid  may  require 
reraoval  by  acupuncture,  incision,  or  by  Southey'8  tubea,  great  čare  being 
taken  to  avoid  sepais. 

Unemic  8ymptom3  may  develop  wheu  there  has  been  long-coatinued 
diminntion  in  the  daily  excretion  of  urine.  Of  the  two  form8,  acute  and 
chronic,  the  latter  is  most  couimonly  met  with  in  connection  wiLh  cbronic 
nephritis,  and  it  ia,  lmpi>ily,  readily  affected  by  diaphoretic  and  diuretic 
measureB.  For  peraiatent  headache  or  slueplessnesa  nitritea  may  be  used, 
either  by  inhakliou  or  by  the  mouth.  Nitroglycerin  is  f>erlmp8  preferable 
to  amyl  nitrite,  as  the  etteet,  though  produced  more  Klowly,  is  more  lasting  ; 
receutly  erythn>l  tetranitrate  bas  Ijeen  recommended  to  pr<xiuce  more 
prolonged  reductiou  of  bhiod-pressure.  Sleeplessness  may  be  treated,  hke 
that  of  acute  nephritis,  witli  bromides,  chloral,  or  with  hyo.scine.  Muq>hine 
baH  been  recommended  as  a  pulHative  in  ura^mic  s^^mptoius,  but  t!ie  use  of 
mor|>hine  or  opium  in  chronic  nephritis  is  U8ually  regarded  \vith  anxiety. 
Vomiting  Diay  cause  considerable  vveakuess,  and  haa  often  to  be  met  by 
nutrient  enemata.  Urgent  diarrhcea  is  occa8ioually  controlled  by  euemata 
containing  opium,  but  a8triugent8  aro  rarely  attended  by  success.  When 
dy8pncea  is  associatcd  with  heart  vveakness  it  may  be  treated  with  cardiac 
stimulants,  while,\vl)en  associatcd  with  much  hmg  engorgement,  expectoi"ant 
measures  give  better  results.  When  the  dy8pnrfa  ajjpears  to  be  of  ursemic 
origiu,  purgatives,  diaphoretics,  and  diuretics  should  l>e  empkiyed. 

In  the  carly  stages,  before  the  ilhiess  is  sutticient  to  iut^rferc  wholly  with 
the  ordinary  occupation,  benefit  may  result  from  reurrangement  of  habita 
and  \vork.  While  it  is  di8tinctly  undesirable  to  continue  any  occupation 
involving  physical  strain,  worry,  or  mcntal  excitement,  it  ia  inexpedient  to 
insisfc  upon  complete  separation  from  work. 

Subaoute  attacks  with  hiematuria  may  be  averted  by  the  use  of  woollen 
garments  and  of  a  broad  tianuel  belt  over  the  loins.  When  circuniHtancea 
peraiit,  patients  with  chronic  nephritis  should  be  sent  to  a  warm  cUmate 
during  the  ivinter  mouths.  Tonjuay,  Ventuor,  or  Bournemouth  may  be 
reconimended.  but  greater  advantages  may  be  derived  from  a  winter  spent 
in  Egypt  or  Algeria. 

licnal  Cirrhvsis. — The  treatmenb  of  renal  cirrhosis  to  some  extent 
reaembles    that    of    chronic    nephritia,  but    this   resembknce   is   mainljrj 
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characteristic  of  the  later  stages  of  the  disease,  the  eorlier  conditiong 
frequeDtly  necesaitating  special  forma  of  IreatmeDt.  It  is  %'ery  rarely 
poesible  to  deal  directlj  with  the  cause  of  the  disease,  though  when  due  to 
gout,  to  lead-poisoning,  or  to  Bjphilia,  theae  various  conditions  should  be 
treated  on  general  principles.  Usuallj,  hovvever,  the  recognition  of  cirrhoaiB 
of  the  kidney  is  ouIy  made  vvhen  the  disease  haa  probably  been  in  esistence 
for  a  lengthened  period,  and  the  treatment  must  accordingly  be  maiuly 
8ymptoniatic. 

Since  the  riaks  of  cirrhosis  of  the  kidney  are  undoubtedly  influenced  by 
external  conditions,  it  liaa  been  recommended  that  ordinary  occupatioDS 
should  be  0utirely  given  up.  If,  hovvever,  the  dHily  routine  is  fairly  free 
from  anxiety  auJ  worry,  and  the  8ymptom8  are  not  severe,  it  is  Ijetter  for 
the  occupatiou  to  l>e  continued.  Residence  during  the  winter  months  in 
wann  or  temperate  climates  is  advisable,  and  wanii  clothing,  e8peciaUy 
Hannel  or  wooUen  garmenta,  should  be  worn. 

To  control  the  cirrhotic  changes  vvithin  the  kidney,  potassium  iodide 
is  ofteu  advocated,  and  the  double  chloride  of  gold  and  sodium  bas  Ijeen 
used  in  the  United  States  in  dosea  of  from  -^  grain  to  ^  grain  once  or 
twice  a  day.  Although  complaint  niay  1«  made  of  the  increase  in  the 
atnount  of  urine,  it  is  not  advisable  to  attempl  to  diminiah  the  polyuria, 
though  belladonna  inay  be  used  to  control  the  frequency  of  nocturnal 
tuicturitiou.  The  diet  requires  oareful  regulation,  since  the  ap]]etite  ia 
commonly  poor  and  capricious,  and  dy8peptic  8ymptom8  are  frequent. 
Wheu  severe  dy8pep8ia  and  vomiting  oocur  kte,  they  are  to  be  regai-ded  as 
of  unemic  origin  and  dejUt  with  aocordingly.  (See  treatment  of  Chronic 
Nephritis.)  In  the  earlier  stages  vomiting  may  be  treated  with  tincture  of 
iodine,  silver  nitrate,  creosote,  or  carbolic  acid. 

Severe  diarrh<fa,  vvhen  it  occurs  late,  may  neceBsitate  the  employment 
of  enemata  of  sturch  and  opiuin  and  the  use  of  milk  diet,  but  unless  verj 
fxhauBting,  it  is  better  not  to  attempt  to  check  diarrho?a  too  8uddenly. 

Persistent  headache  and  insomnia,  which  are  more  frequeut  in  renal 
cirrhosis  than  in  chrouic  nephritis,  are  8inularly  to  be  dealt  with  by  vaso- 
dilators;  occasionHlly.  ho\vever.  the  sleeplessness  reiiuires  a  hypnotic  ; 
bromides,  chloral,  »ulivhoual,  paraldehyde,  and  hyo8cine  aro  better  than 
opium  or  morphine.  Uirculatory  failure,  and  low  tension  of  the  pub^,  may 
be  improved  by  the  use  of  alcohol,  but  digitalis,  strophanthus,  or  cafteine 
uitrate  is  often  required.  Spasmodic  dy8pncea  is  U8ually  benefited  by 
cardiac  tonics,  though  sometinies  nitrite«  may  also  be  of  service. 

Appro])riate  raeasures  must  be  adopted  whcn  the  dy8pno?a  dejtenda  upon 
Gedema  of  the  hing,  or  upon  an  accumulation  of  iluid  within  the  pleunil 
cavity.  If  during  uncmic  dy8))noea  the  urine  is  much  beIow  the  normal 
standard,  relief  uiay  fnllow  the  use  of  diuretin. 

Indications  of  puljnonary  engorgement,  bronchitis,  and  pericarditis  with 
rcnal  cirrhosis  are  to  be  treated  on  ;^'eneral  principles. 

In  view  of  the  comparative  frequency  of  cerebral  hfemorrhage  during 
renal  cirrhosis,  recurrent  inigraine  or  neuralgic  headache  is  often  regarded 
aa  an  indication  of  dangcr,  For  the  relief  of  this  8yniptom  nitrites  or 
nitroglycerin  may  occaHionally  be  Iteueficial,  but  untipyrin  and  anlifubrin 
are  often  used  in  raoderate  doses.  Should  cerebml  hiemnrrhag»<  occur,  the 
cose  luust  lie  dealt  with  on  ordinary  ]iriuciples,  but  the  proguoHis  is  rendered 
much  more  serious  by  the  coexi«tence  of  renal  changes.  Ejiistaiis  may 
Ui  checked  by  reat,  by  ice,  by  tanniu  or  gallic  acid,  or  by  plugging  the 
aareB. 

IropurmenL  of  muBcular  strength  may  call  for  tonic  reuuMlies,  uud  f<tr 
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modilications  of  occupatioas  which  involve  much  muscular  strain.  The 
lo8s  of  power  is  most  luarked  towar(J8  the  end  of  the  discase ;  during  the 
oarlier  stagea  it  may  be  counteracted  by  moderate  exerci8e  and  by  gentle 
gymnastic8, 

Duriog  uneinic  convukions  verj  little  can  be  done  ;  iiitritea  and  amyl 
uitritrtf)  have  been  recomrnended,  but  are  not  of  much  service,  and  do  not 
shorten  the  3ulj8equent  coma.  When  couviilsive  attacks  sucoeed  cauh  olher 
with  great  rapidity.  chloroform  may  be  adtniniatered ;  the  hypodermic 
injection  of  morphine  has  also  been  recommended.  It  is  perhapa  better  to 
tise  hydragogue  piirgatives,  and  croton  oil,  on  account  of  the  sinallness  of 
the  dose,  ia  U8ually  selected. 

The  drojisj,  which  usuully  complicates  the  closing  acenea  of  renal 
cirrhoais,  must  ofteu  be  regarded  as  of  cardiac  origin,  and  it  neceasitatea 
cardiac  stimulants  and  diuretics  rather  than  hydragogue  purgatives. 

LITERATURE.— AtBARRAN.  Maladiadn  rtins,l8S9.—Avi.v.  Z,o»ui«/,  1892.— Caizku. 
Laticet,  1891.— Dkbove  and  AnsARD.  Afanuei  de  mMecine,  lSfl5. — FCkbiiinorr.  Diieaaes 
of  the  Kidney  and  Urinanj  Organs,  1898.— Haco.  Deui,  ined.  Wodt..  Nov.  5,  1886.— Nkw. 
MAK.  Renal  Cuses,  1899.— PuoBF.N.  AVio  Vork  Med.  Journ.  Julv  18,  1896.— Robbrts,  Sir  W. 
Urinari/  and  Renal  Dinensen,  188S. — Sknator.  Die  ErkTankungen  der  Nierm,  1896. — 
8TBWAaT,  Sir  T.  Giiainurk.  On  Albuminuna,  1888.— Tirard.  Albuminuria  and  Biighfs 
Diatat«,  1899.- Turkbr.  Ouy'š  Hotp.  HeporU,  vol.  li— Zisussen.  BetUteAes  Arehiv  fiir 
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288 

Nkuralgia 

312 

{See    also    BracHIaj.    Pi 

JESDA 

1             ' 

Cauaatum,  (w.) 

313 

Cranial  Nbbves,  Sci 

ATICA 

St/vi^ptoma  (w.) 

313 

ToETICOLLia) 

MediccU  Treatnumt  (v.)    . 

316 

Long  Thoracic  (w. )  . 

.     288 

Surffknl  Trcatnient  (t.)     . 

317 

Supra  Scapular  (w.) 

289 

Operafiona       uprtn       Speciat 

Circwftjtex  (w.) 

,     289 

Neri<e8  (t.) 

319 

General  Considerations.  —  A  peripheral  nerve  conalata  of  a  delicate 
aeallblding  of  couuective  tiasue  enclosing  the  esseutial  uervous  atructuree. 
The  acaflblding  preseuts  an  external  perlneurium,  which  surrounda  the 
entire  nerve,  an  epineuriura  vvhich  dividea  it  into  faaciculi,  and  a  very  deli- 
(^ate  endoneurium  which  runa  between  the  nerve  fibrea  of  each  faaciculus, 
These  structures  are  of  the  uaual  type  of  white  connective  tiasue  ;  they  are 
atrong,  elastic,  and  resistant  both  to  injury  and  to  tlie  spread  of  pathological 
processea ;  they  eueloae  not  only  the  nerve  ttbrils,  but  also  small  blood-  and 
Iymph-ve88el8,  and  probabIy  nervi  nervorum. 

'  The  fol]owing  article  being  the  work  of  two  writer8,  its  vArioug  HOotiouB  aro  indicated  in 
the  avllttbiis  hj  the  initials  (T.)  and  (W.),  which  implj  respectivelj  the  respoMibilitjr  of  Mr. 
Thorburn  and  of  Dr.  AVilliainson. 
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The  nerve  tibrils  are  mainly  of  the  meduUated  type,  and  they  run  in  parallel 
series  without  breach  of  continuitjr  between  their  terminal  coiinections,  which 
<^oiisist  of  a  cf^ntral  ganglionic  structure  at  one  end,  and  a  muscle  nlate,  tactile 
corpuscie,  or  Becreting  organ  at  the  other.  Tlie  typical  inedullated  fabre  presents 
thre«  constituent^  viz.  (1)  Tbe  azis  cilinder,  wliich  is  absoiutelj  continuous 
tbroughout  its  length  ;  (2)  Tl»e  neurilcmtna,  primitive  sheath  or  sheat^  of  Schwann, 
which  fornis  a  delicate  external  tube  ;  (3)  The  uijelin,  which  lies  between  the  axis 
cylinder  and  the  enclosiag  primitive  sheuth.  At  the  "nodes  of  Hanvier"  the 
primitive  sheath  presents  constrictions  aituated  ut  fairly  regular  intervals,  and  Id 
the  area  between  each  p^iir  of  adjacent  nodes  there  is  fouud  a  nucieua  wluch  lie« 
in  the  inyeliii  and  in  close  apposition  to  the  primitive  sheath  ;  more  accurate 
obscrvation  shows  that  at  cach  node  of  Ranvier  tne  primitive  sheath  hasan  actual 
interruption  in  its  continaity. 

It  thus  appears  that  the  axis  cylindor  paases  continuoas]y  through  a  numlier 
of  minute  tubcs  serially  arranged.  Each  tube  may  be  regarded  as  a  celi,  of  'which 
the  wall  forms  the  sheath  of  .Sehvvann,  and  the  body  the  myelin,  while  the  nucleus 
presentti  but  slight  departure  from  ordinary  type8.  The  axis  cylinder,  on  the 
other  hand,  is  merely  an  enormoasly  long  process  of  a  sinile  celi  or  neuron,  and 
its  nucleus  lies  in  a  central  nervous  organ ;  it  is  thus  devoid  of  aH  inherent  capa- 
city  of  growth  or  repair,  and  is  dependent  for  its  nutrition  on  its  central  connec- 
tions  ;  thi^  dependence  upon  a  distant  base  renders  it  peculiarly  suj^ceptible  to  the 
severance  of  its  couiinutiicattous,  but  htts  the  compensatory  advant^e  tiiat  the 
base  itself  is  not  liable  to  be  injunvl  at  the  same  tjrae  as  the  axis  cylmder.  The 
axis  cylinder  alone  is  the  coiulucling  nerve  structuie  ;  the  primitive  sheath  and 
mye1in  are  independeat  insulatinp  cells,  and  are  entirely  abaent  from  "non- 
medullated  tibres."  Again,  the  axis  cylinder  presents  a  peculiar  relationship  to 
its  insulating  cells,  which  may  be  compared  to  the  iutluence  of  the  blood  upon  the 
blix>d-vessels  ;  the  cylinder  merely  pjisses  through  its  enclosing  cells,  but  ita  health 
is  eeaential  to  the  health  of  those  cells,  and  ince  vtrm.  The  development  of  the 
axis  cyiinder  also  probably  dilfers  from  that  of  its  containing  meuia  ;  the  axi8 
cvlinder  is  thru^st  out  into  the  periphery  from  the  central  (epiblastic)  nerve  oell ; 
tne  myeLin  and  primitive  sheath  are  more  probably  of  mesoblastic  origin.  The 
importance  and  interast  of  these  facts  will  be  more  apparent  in  oonnection  with 
tbe  pathology  of  injuries  to  nerves. 


IN.IUKIBS  OF  NBRVES. 

Nerves  are  liable  to  complete   diviaion    by  čute   and  tears,  to  partial 

tiou,  to  punctured  wounds,  to  contusiona  und  to  coinpression  by  in- 
flammatory  produets  and  the  like.  8o  loDg  as  they  are  not  directlj 
attacked  they  present  a  high  degree  of  resistance  to  surroundisg  con- 
ditions;  thuB  the  Mciutic  nerve  has  Itcen  luid  bare  in  ita  entire  length  withoat 
phy8ioli>gic4il  iiijury,  aud  ner\'e8  are  cou8tantly  found  to  pasa  through 
intlamed  iiud  even  purulent  areaa  vvithout  sutlering ;  thifl  independeuce  of 
their  Hurroundings  depends  mainly  upon  the  facts  thnt  they  carry  with 
thoui  their  own  blood-vesacls,  and  that  the  nutrition  of  the  axi8  cylinder8  in 
governed  by  the  distant  uuclei  of  the  neuroues. 

CompleU  »fj-.lion  is  u  comnion  result  of  aooidental  čute  and  štaba,  of 
gunshot  woundB,  of  certain  eurgical  operationa,  aud  C8i)ecially  of  amputa- 
tions ;  as  a  reault  of  accident  it  ia  most  common  in  the  region  of  the  wriat, 
tho  uinar,  median,  or  radia!  nerve  being  divided  by  such  agenta  as  chiaels, 
knivee,  and  eapccially  broken  piecea  of  glasa.  Immediately  after  aeution 
the  cut  endfl  of  the  nerve  may  occupy  one  of  four  poaaible  inter-relatiou- 
shi}«,  viz.  (I)  Contact  or  cloae  apposition;  (2)  Separation  by  n  diatinot 
interval ;  (3)  »Sepiration  ooiuplicated  by  intervention  of  some  other  atructure, 
or  of  a  foreigu  body  ;  (4)  Complete  losa  of  the  peripheral  end,  aa  in  amputa- 
tiona  Tbe  pathological  reaulta  will  differ  aomewhat  in  each  of  these 
oaaefl. 

Diviaion  without  8e|»inition  of  tho  cut  ends  ia  rare,  aa  tho  •.ihisticity  of 
th«!  niTv«  eauses  it  t"  relnt<'t,  wlicu  cut;  pructicully  it  ia  met  with  only  in 
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the  čase  of  the  smaller  nerves,  in  partial  Bectioo,  aud  after  the  operatiou  of 
primarj  auture.  Tlie  diaugea  whicli  arise  under  such  couditioua  fali  into 
three  classes,  viz.  inriannimtory  reaction  of  the  connective  tissue  stroma, 
degeneration  of  the  nerve  libres.  and  8vibaequcnt  regeneration  of  the  latter. 
The  connective  tissue  changes  pre.seut  no  pecidiarities ;  they  cauae  eweiling 
of  the  cut  ends,  with  the  productioii  of  two  "end-linlhs/'  which  unite  into 
a  fusiforin  miiss  of  "  nerve  calhts "  ;  thia  nerve  callns  re-eatablishes  the 
niechanical  continuity  of  the  nerve,  and  furms  a  cicatrix  which  is  eventu- 
ally  abaorbed.  As  regarda  the  behaviour  of  the  nerve  fibres  there  is  stili 
much  eontrover8y,  and  it  will  be  convenient  to  descrihe  tirst  the  view  vvbich 
appears  to  be  most  generally  adopted,  and  to  point  out  later  certain  difli- 
culties  which  lie  iu  the  way  of  its  acceptance. 

Seotion  of  a  nerve  is  qviickly  foIlowed  by  derjenerative  chanf/es  in  its  fibre«, 
which  involve  the  entire  periphernl  segment  dovn  to  tlie  terminations,  and 
include  the  muscle  ulates  ;  in  the  centra!  segment  the  degeneration  extends  only 
to  the  tirst  or  seconn  node  of  Ranvier  al)ove  the  lesion.  This  degeneration  is  first 
seen  in  the  myelin,  which  becomes  turbid  and  granular,  and  after  a  few  days 
breaks  up  into  large  drops  ;  in  the  ensuing  veeks  these  drops  yield  a  fatty 
detritus,  which  is  fjirriefl  away  by  the  ]ymphfttica  and  leucocyt.es.  A  few  dayB 
after  the  injury  the  axis  cyHnder  aiso  itises  its  distinclness  of  outline,  and  becomes 
swollen  and  granular,  finally  breakiiig  itp  into  dtitritus.  Destrtiction  of  the  aheath 
of  8fhwann  and  of  its  nuclei  bas  not  bt*en  proved  to  occur,  but  fchcse  structures 
become  ditticult  to  distinguish  aftor  the  loss  of  the  niyebn  and  axis  cyHnder. 
These  degenerative  changes  are  geneially  complete  bi  alx)ut  two  months,  and  they 
ap[jear  to  proceed  siniultaneouBly  in  aH  parts  of  the  peripheral  segment ;  in  the 
cut  end  of  tbe  proiimul  segment  tbey  ai-e  more  quickly  carried  out,  and  they  only 
extend  upwaras  for  about  one  uiillimetre. 

Degeneration  is  acfompanietl  und  fiiUoued  by  regeneration,  whieh  oceurs  onIy 
atthe  cut  end  of  tlie  central  segment,  and  whirh  couimences  at  the  nodes  of  Itanvier 
imtiiediatelv  above  the  level  of  de^,'eni'ration.  A  iv\v  dayH  after  sectioii  the  axis 
cylind<»rs  or  this  region  swel!,  bcL-ome  more  distini;tly  tibrillat«J,  and  cotiimenee  to 
grow  down  into  the  nerve  callus  ;  thore  is  tlius  fonnod  a  loa.sh  of  riew  tibrils,  vlvicli 
penetrnte  the  caHus,  reach  the  degenerated  peripheral  end,  and  then  eontiiiue  to 
grow  down  into  it  until  they  eventually  attain  to  the  museles  and  skin.  Ah  tliese 
new  prolongations  of  the  old  axis  cyiinders  pass  onwards  they  acquire  a  fresh 
covenng  of  niy<'lin  and  primitive  sheath.  but  bi)w  tliev  do  sf»  is  not  clearly  ])roved. 
Probably  thp  niaiority  run  along  the  old  channeU  of  ttie  neurilemma,  linri  therci  the 
undefitroyed  nuclei  of  the  ilegenernted  peripheral  end,  and  Ktimulate  them  to 
reform  myelin  ;  others  go  astray  eitlier  in  the  epineurim  ur  in  the  general  cioatrix, 
are  thus  lost,  and  never  acquire  any  funetional  value  ;  in  the  latter  čase  their 
u)edullary  sheath  is  preaumably  derived  froni  proliferation  of  tbe  nuclei  of  tire 
central  end.  In  association  with  the  above  proeesses  the  cells  of  the  spinal  eord 
and  gangiia  present  various  minute  ebanges,  whieh  are  the  anatomical  tndication 
of  tjieir  re|>arative  activity,  but  which  hartlly  call  fur  description  in  this  plače. 
Finallv,  the  procesa  of  regeneration  is  extremely  slow\.  as  nduht  lxi  anticipated 
frora  the  distance  to  be  traversed  by  the  outgrouing  axis  cylinaers  ;  in  the  čase  of 
small  nerves  {e.(j.  digital  branches)  it  Diay  take  many  weeks,  and  in  larger  trunks 
it  occupies  months  or  year8. 

Summarising  the  above,  we  may  8ay  that: — (1)  Mechanical  continuity 
is  restored  in  about  a  fortnight  by  a  connective  tissue  eicatrix,  which 
possesses  no  nervous  functions.  (2)  The  nerve  structures  proper  or  axis 
cylinders  die  in  the  iiumediate  neighbourhood  of  the  \vound,  and  iu  the 
whole  of  that  segment  which  is  cut  otf  from  the  ganglionic  nuclei.  (3)  The 
acce88ory  or  insidating  cella  degenerate  jiari  pa,ssu  \vith  the  axis  cylinders. 
(4)  Regeneration  of  the  axi8  cylinder8  is  eflected  8olely  by  the  central 
portions,  \vhich  retain  coDuection  wiLh  their  nucleL  (5j  Such  regeneration 
is  extravagaiit,  and  produces  an  excesaive  number  of  new  nerve  tibrils. 
(6)  Of  the  latter  uiany  get  lost  in  thecicatrix.  (7)  Others  grow  down  into 
the  peripheral  tract.    (8)  In  bo  doing  they  acquire  fre-^ih  insulating  elements. 
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either  by  proUferation  from  the  healthj  central  eud,  or  by  re-excitation  of 
quie8ceDt  nuclei  in  the  degenerated  ]>eripheral  cord. 

The  above  historj  of  eveuts  is  foiinded  Urgelv  upon  the  original  obser- 
vatiouH  of  Rauvier,  which  have  in  the  niaiu  beeu  coutiruied  by  8ubBequent 
reaearches,  but  there  ia  stili  considerable  dilferenc^  of  opinion  regarding  the 
details  of  the  jjrocess.  In  the  tirat  plače,  it  is  stated  that  "  primary  union  " 
may  occa8ionalty  occur  with  such  rapiditv  that  the  above  comiilicated  series 
i|rf  events  could  not  have  been  carried  out.  In  man  there  is  no  anatumicHl 
^"bcusis  for  this  view,  but  in  the  lower  animala,  and  e8pecially  in  birda, 
regeneration  has  ajiimrentlj  been  8hown  to  occur  with  enormoiia  rapidity. 
To  the  cUnical  evidence  of  primary  union  in  man  we  shall  again  refer; 
broadly,  we  may  8ay  that  it  is  hardly  sutlicient  to  establish  the  doctrine  oi' 
immediate  restoration  of  the  continuity  of  the  axis  cylinder8  or  primary 
union. 

A  further  ini]wrtant  divergence  froui  the  view8  exprea8ed  above  i«  that 
generally  Jissociated  in  tliia  countrj  with  the  researclies  of  Bowlby,  who 
denies  that  regeneration  occurs  solely  from  tlie  proximal  end  of  the  nerve, 
and  holda  that  new  axi»  cylinder8  are  formed  by  tlie  nuclei  of  both  central 
and  distJil  end«.  This  view  is  based  largely  upou  the  upi)earance  of  healthy 
nerve  hbres  in  the  peripheral  eud  of  an  interrupteil  trunk,  but  such  apj>ear- 
ancea  are  caj>able  of  at  ieuHt  t\vo  other  explauationa,  viz.  ( 1 )  Regenerated  or 
down-growiug  hin-es  may  escaite  from  the  central  eud-bulb  of  a  cut  nerve, 
and  attain  to  its  peripheral  end  by  au  iudirect  course  eveu  when  there  is  no 
apparent  restoration  of  mechanical  continuity.  (2)  Collateml  nerves  raay 
-  tnto  the  peripheral  end  as  they  grow  into  transplanted  Haps  and  other 

We  have  thuB  far  considered  onIy  the  pathological  results  of  nerve 
section  in  casea  in  which  the  cut  ends  are  in  Hpproximate  contact.  Wheu  they 
are  not  in  such  contai/t,  as  vvhen  they  are  separated  by  distance  or  by  inter- 
vening  substanc-es,  the  results  are  less  open  to  dispute.  The  peripheral 
|X)rtion8  now  undergo  prugressive  degeneration,  and  become  converted  into 
mere  tibrous  cords,  vvhich  gradually  atrophy,  but  which  reiuain  as  distinct 
Btructure«  for  an  indefinite  period ;  the  cut  end  of  this  coni  i«  generally 
thin  and  tajK-Ting,  or  it  may  occasioiially  preaent  a  aliglit  bulb,  At  the  cut 
surfac«  of  the  proximal  portiou  of  the  tibre,  on  the  other  hand,  we  have 
notive  changes :  the  connective  tL*8ue  becomes  inflamed,  and  forms  an  oval 
bulb  or  8weliing ;  in  a  few  days  the  axi8  cylinderB  commence  to  grow  into 
thifl  Hwelling  and  to  ramify  throughout  the  cicatrix,  acquiring  a  covering  of 
uiyelin  and  primitive  sheatli.  Hence  there  reeults  a  largo  end-bulb,  more 
or  leaa  closelv  a<lhcrent  to  the  general  wound  scar,  and  consisting  of  newly- 
formed  nerve  tiusue  ehaotically  arranged  in  a  fibrous  cicatrix ;  the  attempt 
at  rep<iir  ha«  provcd  abortive  from  the  want  of  a  channel  of  direction. 
After  a  very  long  jMiriod  the  central  ends  undergo  gradual  atropljy,  and  aH 
of  these  conditions  are  H<'comi)anied  w-ith  atrophic  changes  in  the  correlate<l 
areas  of  the  central  nervous  8y8teui.  I^stly,  in  the  čase  of  amputations 
the  nerve«  of  the  «tum]i  liehave  rtimilarly  to  the  central  ends  of  divide<l 
nervca,  the  end-bulba  wiiou  nuich  eularged — as  they  are  apt  to  Imj  in  septic 
cosom — furming  the  HO-ciiUed  "amputation  neviromata," 

Tetiring  of  iiiip(jrt/iut  ncrvos  is  not  very  coinmon,  oxcept  in  the  čase  nf 
the  braohial  plexua  (q.v,),  and  of  traiimatic  avulsion  of  limba.  The  results 
pro<luced  are  similar  to  thoae  of  complete  aection  witb  seporatioa  of  tbe 
divided  enda. 

J'ariial  trrtion  and  pujietured  inovnih  of  nerves  are  most  commonly  niut 
with  in  the  region  of  the  wri8t.     The  results  are  similar  to  those  of  com- 
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plete  section  with  apposition  of  the  cut  siirfaces,  but  do  not  involve  the 
whole  of  the  functioDS  of  the  daniaged  trimk.  Punctured  woun(l9  appear 
to  be  peculiarljr  lialjl«  to  the  development  of  u  cuutinued  ueuritis. 

Cotitusions  af  nerves  r^sult  froin  various  iajuriea  of  eivil  life,  and  are 
alflo  commonlj  produced  by  buLlet  wound.s,  which  thrust  aside  uerve  truuks 
without  readily  perforatini;  theiii.  Severe  coutuaiona  cause  much  haemor- 
rhage  iato  the  trunks,  with  disorganisation  of  the  uerve  tibres,  and  tliua  pro- 
duce  results  aimilar  to  thosc  of  section  with  separation  of  the  ends;  but 
every  grade  of  injury  is  raet  with  froiu  this,  the  most  severe  form,  to  the 
mere  tingliug  which  resulta  froiu  rolling  heneatli  the  finger  8uch  exposed 
trunka  as  the  ulnai'  or  the  liuguul. 

The  svmptoms  of  injuries  of  nervea  are  aimilar  in  ali  the  above  cases, 
and  may  be  cousidered  collectivelj.  They  are  variously  combined  in 
aocordance  with  the  phy3iologicHl  functions  of  the  affected  trunk. 

Parcdysis  of  the  atrophic  type  is  developed  imniediately,  and  is  accom- 
panied  by  svasting  and  fatty  degeneration  of  the  afiected  muscles,  \vhich 
attains  ita  heiglit  in  about  tliree  or  four  months  after  the  iiijtiry.  The 
affectod  mnacles  usually  cease  to  react  to  the  faradic  curreut  within  three 
or  four  daya,  and  they  then  quickly  present  the  galvanic  reaction  of  de- 
generation. After  a  few  week8  ali  electrical  contractility  is  lost.  Should 
recoverj  ensue,  vuluntary  contractility  ofton  precedes  the  capacitj  for 
electrical  atimulation. 

Scnmtion  uf  ali  kinda  is  aboliahed,  but  ia  often  partially  restored  by  the 
agency  of  collateral  branches.  The  margins  of  anitsthesia  are  thua  rarely 
quite  8harply  defined.  Pain  and  hyijent.^8the8ia  are  comrnon  in  cases  of 
partial  injury.  Pain  in  the  cicatrix  of  a  cut  nerve  is  coinmon,  and  is  often 
referred  8ubjectively  to  the  terminal  distribution  of  the  divided  tnink. 
During  recovery  the  sense  of  touch  U8ually  returns  before  those  of  pain 
and  temperature,  \vhilat  it  is  a  geueral  rule  that  in  caaes  in  which  the 
functions  of  the  nerve  are  not  totally  abolished  aensation  is  lesa  injured 
than  ia  motor  power, 

Vaso-motoT  changes  are  manifested  by  alterafcions  in  temperattire  and  in 
colour.  The  temperature  ehunges  are  somevifhat  variable,  but  in  the  majority 
of  cases  there  is  for  a  fe\v  days  a  rise  of  two  or  three  degrees,  followed  later 
by  a  fall  which  may  aiuouut  to  eight  or  ten  degrees  (F.),  and  whieh  niay  last 
indeHnitelj.  li^dness  nm\  pallor  correspond  re8pectively  to  rise  and  fall  in 
temperature.  There  is  alao  a  marked  tendency  to  Buddeo  variatious  in  the 
va8cularity  of  the  aHected  parts  under  the  influeace  of  slight  external  causes, 
and  thus  oven  light  rubbing  of  the  ana^sthetic  areas  may  cause  marked 
auffusion  with  Vtlood.  Tlie  variouH  changes  met  with  appear  to  be  moat 
readily  explicable  on  the  theory  that  the  arteries  h.ive  a  local  vaso-motor 
meohanism  which  when  cut  off  from  the  apinal  cord  at  fir.st  acts  imperfectly 
and  allow8  of  dilatation ;  that  after  a  few  days  this  mechanism  acts  with 
6X0689  of  eneTgy  and  produces  local  ancemia,  but  that  such  local  control  ia 
unatable  and  ia  liable  to  give  way  under  the  influence  of  elight  irritationa 
and  to  again  permit  of  dilatation  of  the  arteries  (cf.  art.  "  Inflammation," 
"  Hyperiemia.") 

Secretory  phenoTfnena  are  met  with  in  the  skin  and  in  special  glanda 
Buch  as  those  of  the  mouth  and  eyc.  The  skin  may  be  abnormally  dry  or 
moist,  and  the  perspintion  i.^  not  rarely  of  a  peculiarly  fa^tid  odour. 

The  80-called  trophic  changes  involve  niainly  the  skin  and  its  appeudagea, 
the  8ynovial  membranos,  and  the  muscles.  The  skin  is  generally  pečuliarly 
smooth,  "  glo38y,"  thin,  and  delicate.  Its  papillai  are  small  and  its  epitheUum 
atrophic.     The  hair  becomes  harsh  and  diy,  and  is  readily  shed.     The  naila 
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are  brittle,  and  tend  to  tranaverse  or  vertical  crackiiig,  or  tbey  may  be 
coarise  and  thick  witb  8wellixig  of  the  niatrix.  The  subcutaneoua  tisaues 
are  thin  and  atrophic.  Eruptioas  of  herpetic  or  eczematous  type  are  cominon. 
and  may  be  recurrent.  Obstinate  ulcerations,  whitIowa,  small  sloughings, 
and  occasionally  more  estensive  gangrene,  are  met  vrith.  Arthropatbies 
geuerally  appear  aa  acuLe  8Wellings,  with  or  without,  pain  and  redneaa.  In 
this  aUge  the  condition  is  one  of  8yuovial  etruaioa,  and  resemblea  in  appear- 
ance  an  ticute  rhenuiatic  affection.  Ilarely  pnxieeding  to  8uj>paratiou,  the 
eifuBiou  generally  rea<.'hes  ita  height  in  a  fe\v  days,  nud  then  subaidea  8lo\vly, 
leaving  considerable  thiekeaing  of  the  joint  capsule  and  a  great  tendency  to 
the  formation  of  periarticular  and  intra-articular  cicatrices.  Serious  defor- 
niities  and  ankylo8e3  are  apt  to  be  thus  produced,  especially  in  the  fingera 
Leaa  commoDly  than  the  jointa,  the  shcatba  of  tendons  may  present  eimilar 
changes.  Atrophic  changea  in  the  bonea  are  occ4iaioually  described,  but 
rarely  attain  to  any  clinicHl  importance. 

Trophic  changes  of  the  skin  are  generally  met  with  in  anaesthetic  regions, 
or  leas  commoaly  in  association  wiih  hypene8tlieaia.  They  are  limited  to 
the  cutaneous  distribution  of  the  rttt"ected  nerve.  They  are,  aa  a  rule.  some- 
what  late  phenomena,  and  they  follow  aH  forma  of  nerve  injury.  The  deeper 
trophic  leaions,  on  the  other  hand,  couceru  the  paraly8ed  musclea  with  their 
adjiicent  joints,  are  u8uaUy  of  early  api^carance,  and  are  saldom  met  with 
except  in  complete  nerve  section. 

The  Progress  of  a  čase  of  nerve  injury  will  depend  mainly  upon  the 
facility  with  vvhich  the  nerve  can  be  regenerated,  and  hence  upon  patho- 
logical  peculiaritiea  which  have  already  been  referred  to.  Should  there  be 
no  regeneration — aa  in  cases  of  wido  aeparation,  eitensive  contusion,  or 
interjjosition  of  other  structuree  between  the  cut  ends — no  recovery  is 
posfiible,  and  such  Hlight  iuiprovenient  as  may  gradually  occur  is  due  8olely 
to  the  vicarious  actiiju  of  adjacent  muscles  and  ner^'es.  On  tlie  other  hand, 
regeneration  or  reatoration  of  phy8iological  coutinuity  is  follovved  by  the 
grndual  reatoration  of  senaation  and  motor  power,  although  it  is  doubtful 
whether  such  recovery  is  ever  quite  complete  in  the  čase  of  large  trunks. 
The  tirne  required  for  recovery  is  very  great,  and  Tiiay  extend  to  montlis  or 
year8.  It  is  longer  in  the  čase  of  the  larger  trunks,  and  is  shorter  in  the 
young  than  in  later  life.  It  is  interesting  to  note  in  this  oonnection  that 
although  it  ia  inconceivablo  that  ali  the  repaired  axis  cylinder8  should 
grow  down  into  the  tracts  vrith  which  they  were  previou8ly  connected,  there 
is  little  or  no  confusion  in  the  pasaage  of  spinal  impulses  to  the  muscies. 
Confusion  of  8ensory  localisation  is,  however,  not  uncommon,  and  frequently 
of  long  duration. 

Tkbatmknt. — The  regeneration  of  oerves  and  reatoration  of  their  func- 
tions  ifl  materially  aidcd  by  such  measures  as  the  use  of  loc^tl  warmth, 
maaaage,  and  electrical  stimulation  of  paralyBed  muscies,  protection  from 
itritstions  which  evoke  trophic  changes,  pre\ention  of  malpositions  which 
tnay  lead  to  deformities,  and  guarding  against  ankylo8i8  of  inflamed  joints. 
AH  such  measures  must,  hovvever,  be  regarded  as  8vil)8idiury,  and  in  ali 
pracltcable  cases  suture  of  a  divided  nerve  should  be  uudertaken  as  a 
primary  or  86condary  operation.  Priniary  euture  is  performed  at  the  tirno 
of  injury ;  aecondary  suture  is  pnictised  at  a  latcr  date,  and  should  only  be 
undertaken  after  the  original  wound  has  healed,  or  in  caaes  of  severe  con- 
tusion which  have  proved  incapablo  of  spontaneous  recovery.  As  aseptiu 
hcaliug  is  essential  to  Lhe  aucceas  of  theso  upcratious,  they  sliould  nover  be 
atUunpted  in  nu  ititlamcd  or  Huppurnting  wuuud. 

Primarj/  nuture  is  U8ually  readily  ellected  through  a  traumatic  wound 
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wMch  niay,  if  necessarj,  be  extended  along  the  divided  nervea,  The  cut 
ends  are  exposed,  bleeding  is  arrested,  aod  sntures  are  the.n  applieJ  ao  as  to 
brin;;  the  nerve  ends  iuto  contact,  a  pruceeding  which  is  seldom  dilUtjult  if 
aided  by  tiexioQ  of  joints  or  other  suitJible  tixation  of  the  liuib.  The  cut 
ends  should  be  intertered  with  as  little  as  possible,  but  if  bruised  they  may  he 
freshened  by  a  sharpcut  with  the  scissors ;  the  sutures  should  be  of  chromi- 
cised  catgut  or  karigaroo  teudon,  aud  as  few  aad  delicate  as  is  consistent 
with  8ecui'ity :  they  are  passed  directly  through  the  nerve  fibres,  most 
e3ijily  by  mejins  of  curved  ueedkia  with  rouiid  points,  and  they  shoidd  be 
tied  only  8ulfiL'iently  tightlv  to  produco  apposition  ;  for  ali  ordiuarv  pur- 
poaea,  such  as  suture  of  the  median,  radial,  and  ulnar  nerves,  two  such 
sutures  passed  about  an  eighth  of  an  inch  above  and  below  the  cut  snrfafea 
will  suttice.  If  there  be  much  tenaion  an  extra  tension  suture  may  be 
passed  some  distanee  beyond  the  cut  euds,  and  in  the  čase  of  large  trunks 
"  para-ueural  *' sutures  may  be  passed  through  the  sheiitli.  Unabsorbable 
materials  should  never  be  used  for  these  purpuses,  as  they  iiiay  produce 
extrumely  painful  scara. 

The  results  of  primary  suture  are  U8ually  good,  although  recovery  is 
often  very  slow,  and  is  at  first  disappointing  to  the  patient  and  possibly  to 
the  surgeon  ;  it  is  rare  to  tind  any  evidence  of  restored  function  in  lesa 
than  t\vo  inontha  after  the  operation.  In  certain  cases  it  is  stiited  that 
Buch  suture  is  iniuiediately  folbnved  by  return  of  pn?viou8ly  abolished 
functious,  and  it  is  chiimed  that  we  have  bore  a  "  ]irimary  union  "  of  the 
divided  axis  cvliuders  vvitliout  the  coniplicated  _proceB8  of  degeneration 
and  regeneratiou  above  described.  In  the  loveer  animals,  and  especially  in 
birds,  such  a  condition  appeara  to  1«  by  no  meana  very  uncorumon.  but  in 
man  the  evidence  in  favour  of  its  nccurrence  is  lesa  satisfactorv.  The 
observatious  are  based  largely  upou  the  return  of  sensation,  which  is  open 
to  the  objectiou  thut  it  involves  a  subjective  element  on  the  part  of  the 
patient.  Furthor,  it  is  found  tfuit  sensiitiou  thus  rapidly  restorei!  is  apt 
tfi  prnve  evanescont,  and  it  is  suggested  that  its  presence  ia  due  to 
hyperexcitability  produced  in  the  over-lapping  tibres  of  adjacent  nerves, 
The  ditlicult  »juestion  of  pcrccption  of  sensation  haa  also  to  be  considered, 
and  is  best  illustrated  by  the  two  followiug  cases  recently  observed  by  the 
writer : — 

1.  A  boy  had  division  of  the  median  nerve  of  many  months'  duration, 
wa8  fouud  l)y  my  house  surgeon  to  l)e  coinpletely  ana-sthetic,  and  \vas  .seut 
to  the  operating  tbeatre ;  there  testing  him,  I  found  beyond  ali  que3tiou 
both  sensation  aud  fair  localisation  iu  the  aftected  area ;  no  operation  wa8 
performed ;  two  days  later  I  found  the  same  regions  abRo!utely  anajsthetic. 

2.  A  man  with  fractured  spine,  crush  of  the  cauda  equina,  and  com- 
plete  anajsthesia  in  tlie  dietribution  of  the  sec^ind  sacral  roots  on  Ihoth  sides, 
of  eight  vveeks'  duration  ;  Ianjinectomy ;  on  following  day  distinct  sensa- 
tion in  atfected  cutaneous  area ;  two  days  later  ana^sthesia  wa8  as  before, 
and  80  remained  uutil  the  čase  wa8  lost  eight  of. 

There  appcars  to  be  only  one  possible  explanation  of  such  cases,  vi?.,  that 
collateral  branches  enter  tlie  aflected  area,  but  that  their  stimulation  is  in- 
sutTtcieut  U^  tivoV.Q  percejfHon,  unless  the  cereliral  centres  be  rendered  abnor- 
iaally  exeitable  by  the  mental  stiniuliia  of  an  impending  or  rečen  t  operation. 
And,  again,  the  immediate  but  evaneseent  return  of  sen.sation  after  primarv 
suture  is  explicable  by  the  view  that  before  degeneration  haa  occurred,  the 
peripheral  segment  of  the  Den'e  may  for  a  tirne  convey  an  impulse  or 
current  up  to  the  cut,  and  may  there  induce  a  second  current  in  the  central 
end  by  a  mechanism  siniilar  to  the  paradoxical  muscular  contraction  of  the 
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phjBiologiBts.  Oo  these  and  other  grounds  the  priniarj  uuion  of  divided 
nerves  can  hardly  be  regardeil  as  proved  to  occur  iu  man,  althougli  a 
few  reniarkable  cases  8how  beyond  doubt  that  nerves  of  tlie  size  of  tbe 
radial  and  ulnar  may  occasionally  regain  their  functions  witlun  a  fevv  days 
after  section. 

Secondarj/  suture  is  a  more  complicated  procedure  than  is  the  primary 
operatiou.  The  limb  beitag  cleaused,  a  free  incision  is  made  over  the  course 
of  the  nerve,  and  the  cvjt  ends  are  souglit  for,  a  proceas  often  rendered  very 
ditticult  by  estenaive  cicatrisation  and  by  the  atrophy  of  the  distal  end. 
The  U8e  of  Esmarchs  bandage  facihtatea  the  di8covery  of  the  nerve,  l)Ut 
a  rule  the  writer  prefera  to  avoid  it,  as  it  tends  to  increase  the  extrava- 
aation  of  blood  after  closure  of  the  wound ;  if  the  incision  be  long  the 
ends  of  the  ner\'e  will  geuerally  be  found  in  their  anatomical  relations  at 
some  distauce  from  the  scar,  and  their  separatiou  for  a  distauce  as^ista 
their  8ub8eqnent  adaptation.  When  the  general  cicatrix  has  been 
thoroughly  cleared,  the  nerve  ends  are  picked  up  lightly  by  their  extreme 
tij«  and  fresliened  with  scissord,  after  \vhich  they  are  uuit€^  as  in  priuiary 
fluture;  it  is  to  be  remembered  that  one  central  end  uiay  have  t\vo  or 
more  distal  divisions ;  also  that  the  central  end  is  large  and  bulbous,  and 
contaiuB  the  essential  axi8  cylinder8,  w}iile  the  distal  ends  are  generally 
thin,  and  contain  no  vital  nerve  elementa.  The  greater  part  of  the  central 
bulb  must  be  cut  away  to  expo6e  fully  the  axis  cylinders,  but  the  more 
IKissive  distivl  end  should  be  spared  as  far  as  possible. 

Prognosis  after  secondary  Huture  is  said  to  be  even  better  than  after  the 
primary  oj)eration,  but  the  tirne  required  for  regeneration  is  often  enor- 
mously  long,  sensation  seldom  returning  in  Itjss  than  three  or  foiir  montha, 
while  Miotion  is  u.sually  deferred  for  tvrice  that  length  of  tirne.  How  long 
after  the  injury  the  operation  holds  out  any  ]>rL»8]H?t'.t«  of  succcss  cauuut  l>e 
sUitud,  but  as  good  results  have  been  obtaiiied  after  eighteeu  ye:iTs,  uo  u&se 
noed  be  rejected  on  aocount  of  its  duratiou.  After  8i^<jndixry  suture  cjises 
of  rapid  and  almost  immediato  recovery  are  also  recorded,  but  much  of  the 
evidence  is  open  to  que8tion. 

Plastic  operatitms  are  occa8ionally  adopted  in  caaes  in  which  wide  separa- 
tion  renders  impossible  the  ailaptation  of  cut  nerves,  but  such  nperations 
are  by  no  meiius  highly  eu^jessfuL  Philbpeiiu  and  Vulpiau  experijiieutally 
jrafted  a  fragment  of  the  lingual  nerve  into  a  gap  in  the  hy]>ergloasal ; 
'uluck  obtained  recovery  after  gruftiug  a  rabbits  seiatic  uptui  the  fowl ; 
two  cut  ends  of  the  median  have  been  attached  to  the  intact  ulnar  with 
good  cffect ;  Tillmanus  ingeniously  turned  down  a  flap  from  each  of  the  two 
cut  ends  of  the  divided  ulnar  and  median  nerves,  and  thus  obtained  a  con- 
tinuous  strand  of  nervous  tissue.  In  ali  such  cases  the  rosults  ap]»ear  U> 
de{>end  ujmdu  the  provision  of  a  guide  for  the  down-gTowing  axi8  cvUiiders 
of  the  central  end,  and  thus  recovery  has  been  obtained  by  8lipy)mg  tlif 
Bevered  ends  into  a  decakitied  bone  tube,  or  by  unitiug  thom  by  »irantls  of 
catgut  (Vanlair).  Finally,  on  a  different  principle,  the  long  bone  of  a 
limb  luiB  been  shortened  by  resection  in  order  to  allow  of  approximation  of 
the  iMid.s  of  divided  nerve  trunks. 

Thaumatic  neukitis  is  a  not  verv  common  condition  which  Tnay  result 
from  injuries  of  nerve  trunk.s.  In  the  majority  of  casea  the  priiaurv  injury 
ha«  l«ion  comparatively  nliglit,  and  conHisUs  of  it  contimioji,  puncture,  or 
partial  aoctitm.  vrhile  the  sulferer  is  gcuerally  the  .nubject  of  gout,  rheu- 
mfttism,  syphili8,  Uuid-jHiisoning,  or  other  similar  cimstitutional  condition. 
Of  the  pathoU)gy  little  i.s  known  from  direct  obsorvation.  but  the  discsaae 
appears  to  take  the  form  of  an  acute,  or,  more  commonly.  of  a  ohronic 
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inflammation  of  the  siroma  of  the  nerve,  which  tends  to  ascend  its  trunk, 
and  to  cause  irritatioii  of  and  pressure  upon  ita  fibres. 

The  disease  generally  maniteats  itaell'  some  weeks  or  montlia  after  a 
slight  injury  in  the  form  of  gradually  inCTeaaing  hypera?8thesia  and  neuralgic 
pain  which  involve  the  affeoted  trunk  and  spread  graduallj  to  its  higher 
brancJies.  Motor  vveakness  and  sometimes  spasmodic  phenomena  supervene, 
and  vaso-motor  and  trophic  syiaptoin8  are  cominon,  biit  complete  anajsthesia 
and  pardly8i8  rarely  develop,  tht;  prominent  Ryiiiptoms  being  constant  wear- 
ing  pain  and  crippling  by  trophic  changes  and  deforraities.  In  the  i0ajority 
of  caaes  the  hand  is  the  selected  region,  and  not  a  fevv  exaniples  cio3ely 
resemble  Eaynaud'8  disease  except  in  the  fact  that  they  have  no  tendency 
to  a  8ymmetrical  type.  Occaaionally  tho  in9ammatory  proceas  appears  to 
extend  to  the  spinal  cord,  and  epilep8y  is  said  to  supervene  in  some  cases. 
It  can,  however,  hardlj  be  doubted  that  the  cases  described  as  traumatie 
neuritiB  include  varioua  ill  -  deiiiied  nervous  troublea  such  aa  painful 
cicatrices,  hy8teria,  and  possibly  re.flex  afTec^tiona  of  various  kinds. 

The  treatment  consists  generally  in  the  treatment  of  neuralgia,  the 
most  useful  application  being  belladonna  applied  along  the  tiourse  of  the 
aHected  trunk.  In  cases  of  great  pain  localised  in  a  cicatrix,  the  latter 
should  be  freely  exciBed,  vbile  ex  treme  exampleB  niay  call  for  nerve  stretch- 
ing  or  for  the  amputation  of  digits.  Again,  many  cases  are  curable  by 
freeing  the  aifected  nerve  from  the  general  wound  cieutrix,  espeeially  if  the 
latter  be  attached  to  movable  tendons,  as  is  comnion  at  the  wri8t.  In 
some  a  removable  aomre  of  irritation  will  be  found  in  the  form  of  a  small 
foreign  body. 

Pkessuke  lesions  of  nerves  result  from  the  most  varied  conditions,  of 
which  the  most  prominent  are  tumours,  aneury6m8,  cicatrices,  fragmenta  of 
brokeu  bones,  callus,  dialocated  bones,  the  fcetal  head,  and  external  Hubstances, 
such  as  crutches,  eplints,  hgaturea,  and  bandages.  In  many  of  these  cases 
the  resulta  of  pressure  are  most  convenient!y  regarded  as  8ymptoma  or 
compUcations  of  the  primary  disease,  but  in  oertain  instauces  they  become  so 
prominent  and  characterLstie  as  to  call  for  special  description.  The  resultant 
symptoms  are  in  severe  caaes  similar  to  those  of  nerve  section,  and  are  pani- 
!ytic  in  their  uature,  pain  and  hyper£e8the8ia  being  muinly  conspicuous  by 
their  absence,  The  onset  is  generaUy  suddeu,  especially  in  the  more 
characteristie  exampk'8,  in  which  the  source  of  pressure  is  a  displaoed  bone 
or  a  hard  substance  conipressing  a  nerve  against  a  bone.  Paralyai8  is 
generatly  much  more  marked  than  ana-stheaia,  and  trophic  changes  are 
comparatively  rare.  The  inteusity  and  duratiou  of  8yniptom8  will  naturally 
depend  e88entially  upon  that  of  the  compreseing  agent. 

Of  these  cases  the  common  pressure  lesions  of  the  musculo-spiral  nerve 
afford  the  most  typica!  exHniple.  Masses  of  callus  and  fractured  or 
dislocated  bouea  are  e8pecially  liable  to  involve  the  nerves  of  the  upper 
limb,  and  again  the  musculo-spiral  nerve  is  prone  to  sutfer  in  iujuries 
of  the  humerua,  while  the  brachial  plex\is  is  atfected  by  iracturea  of 
the  clavicle  and  dislocations  of  the  shoulder.  In  aH  such  cases  the  esaential 
treatment  consists  in  the  removal  of  the  compressing  agent,  followed  by  the 
uso  of  such  8ubsidiary  agenta  as  have  been  recouimended  for  nerve  section, 
When  the  pressure  ia  due  to  fragmenta  of  fractured  V>one8  it  is  coiimjonly 
advised  to  obtain  bony  union  before  dealing  with  the  nerve  injury,  but 
under  modem  conditioua  tlie  writer  certainly  prefers  early  operation. 

DiSLOCATlON  of  nerves  is  extremely  rare,  except  in  the  caae  of  the 
ulnar,  wbich  is  apfc  to  be  sUpped  forvvarda  from  its  groove  behind  the 
internal  condyle  of  the  humerua.     The  latter  injury  is  generally  the  resiilt 


NERVES,  PEIilPUERAI. 


287 


of  a  direct  blow,  althougb  oocasionally  assigned  to  au  abnormally  small  eize 

of  the  condyle ;  a  few  cases  are  apparentlj  congenital.     The  aflected  trunk 

slips  forward  ou  to  the  inner  aspect  of  the  condyle.  \vhere  it  can  be  readily 

felt ;  it  may  either  retain  this  position,  or  it  may  slip  in  and  out  of  its 

normal  bed  with  the  movements  of  the  arm.     The  cliaracteristic  8yTnptom8 

aie  pain  and  tingling  aloug  the  course  of  the  uluar  nerve,  eiaggerated  by 

movements  or  pressure,  and  sometimeB  associated  with  an  aacending  neuralgia 

or  neuritis.     The  displaced  trunk  is  U8ually  readily  reduced,  but  extremely 

diflicult  to  retain  in  position.     Recent  cases  may  be  treated  by  iixation  of 

the  arm  in  an  extended  position  with  adaptation  of  a  pad,  not  over  the 

nerve,  but  over  the  condyle.      Old-standing  example8  may  ceaae  to  give 

trouble,  the  nerve  becoming  iuured   to  its  vicissitudes,  or,  if  8yniptomH 

continue,  cure  m  etfected  by  opening  the  groove  bt-hind  the  condyle,  replacing 

the  nerve,  and  binding  it  dowu  by  suturing  the  deep  fascia  over  it. 

LITERATURE.— RAVvrKK,  in  Coniil  and  RAnvter.  ffittologig pathologiguA,  tUs.—VTilk 
MirrHKti..  Ijtjurics  of  Ncrvts.  London,  1k72.—JJowlijv.  Dittai«! amd  Jnjuriu  o/ A'en<ff. 
London. 

Nbdritis 

Neuriti8,or  mono-neuritis,  is  the  term  appljed  to  inflammation  of  a  nerve. 

[When  many  uerves  are  affected  tlie  condition  is  termed  multiple 
peripheral  neuritia,  or  polyneuritia.  It  is  U8ually  bilateral  and  ejm- 
metrical,  and  it  will  be  considered  8ub8equently.] 

Causes  of  Neuriiis  (Mono-neuritis). — The  affection  is  frequently  pro- 
luced  by  injury  of  the  nerve  through  wound8,  contusions,  compression, 
Fšdjacent  bone  fractures,  or  through  dislocations.  By  prolonged  violent 
mitsuular  ext!rtion  neuritis  may  be  produoud  in  a  nerve  surrounded  by 
the  contracting  muscie  fibres.  Adjiiceut  inflammatory  processes  in  bone  or 
other  tissues  may  cause  neuritis  by  spreadiug  to  the  nerve.  Other  causes 
are  cold,  rheumatism,  gout,  and  diabetes,  and  the  infiltration  of  a  nerve  by 
ncw  tisaue  in  8yphihs  or  cancer.  A  mono-neuritis  occaaionaIly,  though 
very  rarely,  follovrs  typhoid  fevor,  8mall-pox,,  diphtberia,  tuberculosis. 

Neuritis  of  a  singlo  nerve  U8ually  begins  in  the  outer  sheath,  this 
condition  being  known  as  perincuritis.  SometimeH  the  neuritis  involves 
chie6y  the  iuterstitial  connective  tissue  of  the  nerve — iuterstitial  neuritis. 
In  other  caaes  the  nerve  fibres  themselves  are  chietly  affected — parenchy- 
matous  or  degenerative  neuritis. 

PatJudiujical  An.att>viy. — In  pcrineuritis  the  connective  tiasue  around 
the  nerve  is  red  and  8wolldn ;  the  small  veflsels  of  the  sheaths  are  dilated 
and  fuU  of  blood ;  occasionallv  there  are  small  heemorrhages.  Tho  hyper- 
lemia  is  followed  by  Herous  trausudation  and  estravasation  of  leucocyte8 
betwocn  the  sheath  and  the  nerve  bundles.  At  the  seat  of  .the  chauges  a 
li>cal  8pindlc-fonn  8welling  develops,  Wlien  the  condition  ia  more  advanced 
rounil  cells  intiltrate  the  septa  of  the  nerve,  and  may  penetratc  between 
the  uerve  libres,  cauning  an  iuterstitial  neuritis,  and  finally  the  nerve  Hbrea 
degeaerate.  A  localiscd  proliferation  of  connective  tiasue  niay  cauae  nodular 
Bwelling8  at  one  or  more  poiutH,  producing  a  nodular  disseminated  neuritis. 

In  interstitial  neuritis,  celi  infiltration  and  changes  similar  to  thoHu 
monlioned  affeot  the  connective  tiasue  betwoeD  the  nerve  fibres,  which 
generally  degenerate  8ecoudHnly. 

Ib  parenchymatou8  or  degenerative  neuritis  the  nerve  fibreH  break  dovvn 
and  present  changee  similar  to  those  of  NVallerian  dogonerution,  after 
divisinn  of  a  nerve.  The  parenchymatoHH  neuritia  ujay  devulop  primarily, 
or  it  may  be  8eooudary  Ui  an  interstitial  or  peri  neuritis. 

(Periazial    8egmentary    neuritis    is    desuribed    undtT    leud    ueuritiii.) 
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Localised  nenritis  of  a  nerve  is  follovved  by  secondarj  degeneration  dowii  to 
the  peripheral  part  of  the  nerve  fibrea ;  vfliilst  the  central  portion  of  the  nerve, 
i.e.  between  the  local  UQurilis  uiid  the  cord,  usually  remalos  tmaflected. 

Si/mpiani$, — Slight  coustitution«!  disturbancea  iiiay  be  present,  but  the 
chief  symptotiis  are  local,  The  iiaost  important  is  pjiin,  k)CiihRw]  in  the 
nerve  or  its  areu  of  diatribution,  but  sometimea  iilfectin^f  the  wliole  liinb. 
The  pain  is  boring  or  biirning  in  character,  rarely  darting,  it  is  increased  by 
moveraent ;  it  may  be  absent  when  the  nerve  ia  c!iieHy  motor.  A  superticially 
ftituated  nerve  may  be  felt  to  be  swollen,  and  is  very  seneitive  to  presaure. 
Rarely  there  is  slight  redness  of  the  skin  aud  shght  o?dema  superticial  to 
the  nerve. 

Iti  the  distributioii  nf  tlie  nen^e  there  is  first  para'sthesia  and  hyper- 
teethesia — later  ana-sthesia  and  panilvaia  and  atrophy  of  muscltis  supplied. 
Rare  skin  affections  are  glo3sy  skin  and  herpes  Koster.  Tlie  electrical 
excitability  is  increased,  then  diminished,  and  fiDally  a  reactioa  of  degenera- 
tion may  be  obtained.  In  the  interstitial  ucuritis  the  development  ia 
very  chronic ;  pain  aud  tenderness  of  the  nerve  are  Irss  marked. 

In  the  parenchymatou8  neuritis  sivelUng  of  the  nervo  cannot  be 
detected.  The  nerve  is  nnieh  leas  paintul  nu  presaure.  The  other  8en8ory 
and  motor  symptoius  are  nutch  the  same. 

JDiagjios^is. — The  ini]»ortant  indications  are  the  pain  and  tendernesa  of  a 
nerve,  and  the  locahsatiou  of  the  3ymptom8  to  its  distribution.  In 
neiu-algin  the  ])ain  is  more  iutermittent  than  in  neuritis,  and  there  are  not 
tlie  loss  of  sensation  and  uinscular  paresis  in  the  distribution  of  the  nerve 
(see  secfciun  on  Neuralgia). 

Treatment. — Reniuval  of  the  cause,  if  possihle,  is  the  most  important 
point.  Treatment  for  gout,  diabetes,  or  8yphihs  niay  be  iudicated.  Perfect 
rest  of  the  affected  part  is  neeessary.  Sir  Wm.  Gower8  thinks  no  drug 
bas  such  a  distiuct  influenee  on  the  neuritic  procesa  as  mercury — a  grain  of 
Idue  pili  t\vioe  a  day.  Hot  fomentations  in  tlie  region  of  the  nerve  are  of 
scrvico  for  the  pain ;  sodiuni  »uUcylate  »nd  auLip}Tin  may  be  given ; 
morphia  and  especiallj  cocaine,  inji^-kHl  lo<.'ally,  are  of  great  vahie.  In  the 
chronic  stage  counter-irritation  by  a  blister,  or  tlie  applieatiou  of  galvanisra, 
ia  of  service.  A  vveak  current  should  t«  used,  tlie  anode  being  pkoed  over 
the  affected  nerve.* 

DisEASES  AifD  Injukikb  OF  Special  Spinal  Nkkves 

Phrenic  nerve,  see  article  on  "  Diaphragjii." 
IJracIiial  plexus  and  its  cords,  see  article  "Brachial  plexus." 
Nerve  tu  the  ,Sfn'atux  Mai/nus  {Potierivr  ur  Lung  Thoracin  Nervf). — Paralvsis  of 
thia  nerve  is  prociucetl  by  iniury  in  the  supraclavicuiar  fossa  or  axilla.  It  niay 
be  due  toinjuriea  to  tlio  slioulder;  it  is  occasionally  produced  through  carrying 
heavy  weight.s  on  thf  shoulder,  especially  if  aiiy  sliiirp  corner  of  tlie  article  has 
pressed  into  the  supraclavicuiar  fossa.  Pi-olunged  ur  violent  muscuJar  exertioQ 
with  tliB  arm  raised  lias  produced  the  paralysis,  probablj  owing  to  severe 
compression  of  the  nerve  by  itiuscular  tissue  through  vvhicli  it  passes.  The  writer 
haa  9con  the  paralyse.s  produced  during  p.irturition  by  proIonge<l  and  violent 
traction  on  a  towel  tix»>d  to  the  head  of  tlie  bed.  Occasional]y  paralysia  of  the 
nerve  haa  fo]Iowed  diphtheria,  typhoid  fever,  influenza. 

Sifmptoms.—AX  the  ouset  there  is  soinetimes  neuralgic  pain  in  the  neek  or  about 
the  shoulder.  Lesion  of  the  nerve  causes  paraly.sis  of  the  serratus  magnus  miiscle. 
On  abduction  of  the  arm  to  the  horizontal  position,  tliesoapula  on  the  pjiraly.sfKl 
side  is  ncarer  the  vertebral  oolumn,  and  its  posterior  border  ia  raised  from  the 
thorax.  VVhen  the  arms  are  put  forwards  honzontally  in  front  of  the  chest  the 
posterior  edge  of  the  scapula  recedes  fn>m  the  lhorax,  cau.sing  a  deep  groove  at 
tliis  part.     ii.levation  of  the  arm  above  the  shoulder  is  much  vvejikened  ;  but  if  the 

'  The  alfections  of  peripheral  cr&nial  nervea  are  described  separately  («<r«  ' '  Cnuiial  Ncrvea  " 
for  Indos). 
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luwer  angle  of  tbe  scapula  be  ^ushed  forvards  and  fixed  by  the  hand  of  the 
exaiiiiner,  tl>e  arui  can  tnen  be  raised  vertically. 

Trt!(i t ifi^nt.— The  arm  should  be  kept  at  re^t,  and  it  sliould  be  placed  in  a  sling 
adjuste«!  so  as  Ui  slightly  raise  tlie  slioulder.  Galvanism  may  be  employed 
after  the  early  in  liani  iitatory  changes  have  subsidetl. 

Tho  »ujfm-saijmJar  nervi  is  occasionally  paralvsed  throiigli  injuries  to  the 
sboulder,  lalls  on  the  hand,  and  exposui-e  to  cold.  The  symptoius  consist  chietly 
in  pai-alyiiia  and  atrophy  of  the  .supra-  and  infra-spinatus  luuscies.  Through  the 
wasting  of  these  muscles  the  spine  of  tlic  si*apulu  apix^ars  very  prominent.  The 
pHt-alysis  of  the  supra-spinatus  causes  some  impairment  in  the  |K>wer  of  rai&ing 
tho  arm,  and  a  tired  sensation  after  this  movement.  Paraly!>is  of  the  infra- 
spinatu.s  causea  some  impairment  in  the  outwanI  rotation  of  the  hunierus,  whieh 
produce«  ilitliculty  in  moving  the  pen  along  tlie  line  in  writing,  and  also  difficalty 
\n  sewing. 

The  c\rcun\flfjc  nervt  may  be  paralysed  through  dislocation  or  injury  at  the 
shoulder,  through  the  pressure  of  a  crutch.  and  frora  expo8ure  to  cold  ;  occasional]y 
is«jlated  paralysis  of  tnis  nerve  (through  neuritis)  occurs  in  diabetes  nieUitus. 

The  Kymptonis  couslst  in  iiaralvsis  of  the  deltoid  rou8t;le,  \vith  or  without  losa 
of  sensation  over  the  lower  part  or  that  muscle.  The  arni  cannot  lie  raised  to  the 
horizontal  position.  When  an  ntt^mpt  is  made  to  rai^e  the  arm  into  thi«  position 
the  shoulder  is  elevated  by  the  trapezius  aud  serraius  nia^nus,  whilst  the  ann 
hanf^s  nearly  vertically  at  the  side.  Ankylosiii  of  the  shouloer  produees  a  similar 
inAbility  to  raise  the  arm ;  but  the  ankvlosis  can  be  easilv  detected  by  making 
possive  movements.  Bilateral  paraljsis  oi  the  deltoids  ha«  toUowed  sleeping  with 
the  arms  raitied  and  the  hand»  clasped  liehind  the  head.  The  writer  has  reconled 
bilateral  paralysis  produced  by  pressure  through  the  patient  being  kept  in  beti  in 
one  position,  on  the  back,  for  a  month,  on  acoount  of  a  fractured  leg. 

The  Mcfuin  iV^tr. — This  nerve  supplies  the  two  pn)nators,  the  flexors  of  the 
wrist  and  fingers  (excepting  the  flexor  carpi  ulnaris  and  the  ulnar  half  of  the  flesor 
profundus),  the  opponen«,  abductor,  the  long  flexoi',  and  outer  head  of  the  short 
Hexor  of  tlie  thunib,  and  the  two  radial  lurabricales.  \Vhen  the  nerve  is  paralysed 
above  the  jK»int  of  origin  of  aH  the  muscular  braiiches,  the  musclcs  named  ai-e 
J}anilysed.  Pronation  is  lost.  The  wrist  cannot  Ihj  flexe<l  except  to  the  ulnar 
»ide.  Tlie  thtimb  is  in  an  extended  and  atiducted  position,  and  cannot  he  opposed 
U}  th«  tips  of  the  tingers.  The  patient  is  unable  to  flex  the  second  phalanges  of 
the  tingers  on  the  first ;  he  is  aiso  unable  to  flex  the  distal  phalanx  of  the  tirst  and 
second  tingers ;  but  he  can  flex  this  phalanx  in  the  third  and  fourth  fingers  by 
ateans  of  the  ulnar  half  of  the  Hexor  prufiindus  whieh  is  not  paralysed.  He  can 
tlex  at  the  knuckles  by  the  action  of  the  interossei.  There  is  wasting  of  the 
theiiar  muscles,  \Vhen  the  lesion  of  the  nerve  is  ljelow  the  ori^n  of  the  branches 
to  the  foreami  muscles.  only  the  small  musclcjš  of  the  hand  suder. 

Tlio  merlian  nerve  supplies  thesensory  libres  to  the  radial  side  of  tlie  palm.  the 
front  of  the  thumb,  tho  lirst  and  second  tingers,  and  half  of  the  third  ;  and  in 
iiiany  person^  to  the  back  of  the  last  phalanx  of  the  index  and  niiddle  iinger  ;  some- 
time  also  to  the  back  of  tbe  last  phalanx  of  the  thuuib  and  the  luick  of  the  nuiial 
half  uf  the  last  phiilanx  of  the  ring  tinper.  The  aniesthesia  produced  by  lesion  of 
the  iiie<iiaii  is  variable.  Sometimes  it  corresponds  to  the  sen8ory  disiribution 
nanicd.  in  olh«.<r  oise^  tJie  dorsal  aua*sthesia  has  extende<l  over  both  the  niiddle 
and  en<l  phalangen  of  the  tirst  and  second  tingers,  over  the  nuiial  part  of  these 
phalanges  of  the  "third"  tingers,  whilst  the  iMick  of  the  thumb  lias  not  Iieen 
affecUHJ  (Jkhultjte). 

Trophic  chango  may  occur  in  the  skin  and  nails. 

Cnutet  o/  Paruhjn*. — Isolated  lesion  of  the  nerve  is  rare.  Its  causes  are  cbiefly 
woundM  and  irn)>lication  of  the  nerve  in  fractures  of  the  Inines  of  the  forearm.  In 
a  few  case8  KHmarchs  bandage  has  injured  tho  nerve.  Occa8ionally  pu4Tperal 
uion o- neuritis  iias  caused  the  lesion.  In  other  rare  canes  it  lias  been  |Miralysed  in 
oertain  occupations — in  ci^arette-makers,  joiners.  locksimiths,  eto. 

Thf  Ulnnr  N^rvt.—Thn  nerve  supplies  the  foll«i\ving  muscles:  6exor  carpi 
olnarij«,  the  ulnar  half  of  the  flexor  profundus  digitnrum,  the  hypothenar  muscles, 
the  interossei,  the  two  ulnar  lumbricales,  the  uddiKtor  and  inner  hcnd  of  tho 
.  lloxor  of  the  thumb. 
Wb«n  the  ulnar  nerve  is  pnndysed  tliu  iiaud  deviates  to  tbe  radial  side  on 
'1!exion  at  thi<  wristi  and  in  tinie  thia  deviation  becomes  permanent.  Owing  to 
the  para!yKiN  of  the  iiiU^roRsei  and  two  ulnar  Imiibricales,  the  tingers  cannot  bo 
tlexed  at  Uie  (ir«t  juinta  (knuckles)  or  ext«ndiyl  at  the  others.  In  tlds  respect  tlie 
finit  two  tingem  are  ]e«8  affected  than  the  third  and  fourth,  because  thoir  two 
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(radial)  lutnbricalea  are  supplie<I  by  the  median  nerve.  In  tirne  the  contraction 
of  the  opponerits  of  the  pat-aljsed  interoasei  produces  over-extension  of  tire  lirst 
phalanges  and  flnxion  of  the  others,  so  that  a  "  claw  hand  "  developes.  But  the 
tirst  tw(>  tingers  have  not  the  distinct  claw  position  like  the  third  and  fourth 
tiiiRers.  The  HngerK  cannot  be  addacted  or  aWucted.  The  thunib  cannot  be 
julaucted.  The  little  tinger  cannot  be  opposed  to  the  thumb,  it  cannot  be 
alxlucted.  The  musclas  of  the  hypothenar  eiuinence  are  wast«d,  the  palm  of  the 
Iiaiid  is  hollowed,  and  tho  depressions  between  the  metacarpal  bones  are  well 
niarked. 

The  ulnar  nerve  aunphes  setisorj  fibres  to  the  ulnar  side  of  the  hand  (palinar 
and  dorsal  surface)ana  also  to  one  and  a  hatf  titigers  on  the  paltnar  surface,  and  to 
two  and  a  half  on  the  Imok  of  the  hand  (counting  froni  the  ufnar  side).  Tlie  anffs- 
thesia  produced  by  paralysis  of  the  nerve  is  variabl«,  and  not  always  proportionate 
to  the  lesion  ;  according  to  ScSmltze  the  little  tinger  is  anteatbetic  both  on  its 
palinar  and  doraal  surfaces  ;  the  ulnar  half  of  the  ring  finger  is  ansesthetie  on  tlie 
palmar  surface.  On  the  baek  of  the  hand  there  is  in  addition  anitsthesia  over  tlie 
whoIe  of  the  proximal  phalatix,  and  ov-tr  the  ulnar  half  of  the  two  Histal  phalanges 
of  tlie  ring  finger  ;  also  over  the  ulnar  half  of  the  proximal  phalanx  of  the  middle 
tinger. 

Cautf«  of  Paralt/sif. — The  nerve  n]ay  be  injured  by  bone  or  callus  through 
fractures  of  the  lower  cnd  of  the  hiinierus  or  of  its  internal  condyle,  or  by  fracture 
of  the  bones  of  the  forearm.  Dislocation  at  the  ell>ow  or  shoulder,  vounds  at 
the  elbow  or  in  the  forearm,  niay  ininlicate  the  nerve.  Prolonged  flexion  of  thu 
elbo\v  (diiring  sleep)  may  catise  paralysis  of  the  nerve.  In  rare  caises  it  has  been 
])aratysed  through  pres.sure  at  tlie  elbow  and  through  neuritis  in  the  puerperium. 

An«?stbe.sia  in  the  region  of  the  ulnar  nerve  sometimes  occurs  in  general 
paralysis  of  the  insane  and  in  tabea  dorsalis  (Biernacki). 

The  mit fpuln  spim!  nervf  is  {ouing  to  the  great  distance  for  which  it  lies  upon 
the  unyielding  buinerus)  more  comTnonly  injured  than  is  anv  other  iniportant 
trunk.  Ojien  ttouiids  are  by  no  mea.ns  common,  but  it  is  especiallv  liable  tosuBer 
froni  crtitch  paralysis,  frota  disloeations  of  the  shoulder  and  tractures  of  the 
humerus,  and  from  sleeping  with  the  artn  thrown  over  the  Imck  of  a  chair  or  sofa^ 
ur  beneath  the  back  of  its  owner  ;  as  in  the  latter  conditious  sleep  isgenerally 
alcoholic,  a  clear  historv  of  the  ciroumstaiices  m  ust  not  be  expectea.  The  motor 
syniptoins  are  essentially  thosp  of  paraljsis  of  the  estensors  of  tho  wrist  and 
fingers,  and  of  the  supinators  tif  the  wrist,  the  paraly8ed  muscles  Ijeing  the  supinator 
longus  aiui  brevis,  tlie  ranlial  and  ulnar  extensora,  extensor  conimunis  digitorum, 
and  extensors  of  the  thumb,  index,  aud  little  fingers.  If  the  lesion  be  high  up,  as  in 
crutfh  paralysis,  the  triceps  and  anconeus  are  also  aftected  ;  if  it  be  below  the 
nrigin  of  Ihe  branches  to  tne'*e  muscles  the  wrist  and  hand  will  alone  suffer.  The 
posidon  is  characteristic  :  the  wrist  is  flexed  and  pronated  ;  the  fingers  ami 
thuml}  are  Hexed  upon  the  palm,  but  the  terminal  phalanges  can  l>e  mrtially 
PKtendefl  by  the  interossei  and  lumbricales  if  the  wn3t  and  proxiniaI  pnalangea 
be  supported.  When  the  triceps  ts  aSeeted  the  e]l>ow  is  slightlv^  flexed  and  cannot 
be  acti\ely  extendotl.  Ana'sthosia  prescnts  itsclf  in  the  distribution  of  the 
external  cutanenus  branches  on  the  outer  side  of  the  elbovv  and  forearm,  and  in 
that  of  the  radial  nerve  {infra).  \n  the  great  maj(irity  of  cases  due  to  contusions, 
as  from  crutches  or  frora  aleeping  in  strained  positions,  the  motor  symptoius  will 
alone  be  promiiient  ;  anrpstbesia  is  often  slight  or  altogether  absent,  and  trophic 
lesions  are  v«ry  rare  :  sueli  cases  usual]y  rocover  within  a  week  or  two. 

The  rdilinl  iierve,  wlnch  is  the  principa!  Kensory  braneh  of  the  musculo-spiral, 
suSers  with  that  trunk,  and  is  liable  Ut  section  in  čuta  about  the  vvrist.  Its 
distribution  is  sensory  only,  and  includes  that  nortion  of  the  back  of  the  hand  and 
digits  which  lies  to  the  radial  side  of  the  midale  line  of  the  ring  tinger,  witli  the 
exception  of  the  terminal  portion  of  tbe  digits  supplied  by  overlapping  branches 
of  the  median  ner\-e. 

The  luinho-vicrnl  pff.ru*  is  liable  to  injury  by  intra-pelvic  grovvths.  and  by  the 
j)ressure  of  the  fnetal  head  during  parturition  ;  its  branches  are  also  often  piessed 
upon  by  the  exudation  of  sacro-iliacdisease.  and  niay  l>e  injured  in  fractures  of  the 
pelvis.  Such  conditions  usually  produce  only  iieuralgiform  pains  vvith  some  weak- 
ness  of  the  lower  limba.  Paraly9is  and  ana^stheaia  are  rare]y  if  ever  complete,  and 
the  anterior  erural  and  obturator  divisions  are  much  less  susceptible  of  injurv  than 
is  the  great  sciatic,  while  the  pelvic  organs  suffer  little  as  they  receive  a  bilateral 
nerve  supply.  The  ext«nt  and  distriliution  of  the  8ymptoros  in  the  lowpr  limbs 
])reseut  variations  so  \vide  as  hardly  to  admit  of  description.  Owing  to  the 
position  of  the  cords  of  the  plexu9  they  are  not  open  to  operative  treatment. 
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Owing  to  its  deep  position  the  m^at  ttciatie  nerve  is  rarelv  iiijured,  but  it  is 
extremely  susceptible  to  pressure  from  diaease.  Its  painful  atrections  wi)i  be 
considerM  hi  thearticle  upon  sciatica,and  the  effects  of  injiiry  are  siniilar  to  those 
of  corabined  lesions  of  the  internal  and  external  popliteal  nerves. 

The  anterior  crunil  nerve  is  rarRly  paralysed  by  mjurv  or  preasure  ;  it  supplies 
the  extcnsor  inuscles  of  the  kaee-joint  and  the  skin  of  tne  front  of  the  thign  and 
inner  side  of  the  leg  and  ftx)t. 

The  tjetemal  popliteal  nerve  is  liable  to  the  or<linary  results  of  disenso  and  in- 
jury,  and  is  especTially  proue  to  prtissur«  from  anlargement  of  the  bursa  bene^h 
the  biceps  t«ndon,  nad  to  injury  frotn  tight  Ijianaaging  and  splints  about  the 
kiiee-joint,  from  fractures  of  the  neck  of  the  libula»  and  from  ciireless  tenotomj 
of  the  biceps  tendon.  It  supplies  the  extensor  muscles  of  the  ankle  and  toes,  the 
peroneal  muscles,  and  the  skin  of  the  dor^uin  of  the  foot. 

Th&  infenuil  fn/ji/ite-il  n^rve  is  very  rarelv  in  vol  ved  in  disease  or  injury  ;  it 
supplies  the  muscles  of  the  calf,  the  fleKors  oi  the  ankle  and  foot,  and  the  muscles 
of  the  šole,  whUe  its  cutaneous  distribution  is  to  the  calf  and  šole. 


TUMOUKS 

The  term  neuroma  is  commonlj  applied  to  tuinoure  of  two  distinct 
pathological  classes,  viz.  true  neuromata,  which  conaist  of  nerve  elements, 
and/o/M  ntiurovMita,  pseudo-Deuromata  or  neuro-fibromata,  which  originate 
in  nerves,  but  are  composed  of  a  more  or  lesa  modified  connective  tissue ; 
the  inflammatorj  8welling8  formed  at  the  cut  enda  of  nerves  are  also 
described  cliuiciilly  as  "  amputation  neuromata,"  akhough  they  have  nothing 
in  comuiou  \vitli  fcnie  tuiuuurs. 

A.  Truf.  nfunmui  ia  an  extremely  mre  form  of  tumour ;  it  may  consiat 
eibher  of  cella  reseuibliog  those  of  the  central  organa,  or  of  tibrea  which  may 
or  may  not  be  mediillated,  aud  thua  \ve  have  three  anatomical  varietiea — 
the  ganglionic,  the  myelinic,  and  the  arayelinic.  Gangiionic  neuroma  ia 
found  only  in  cloae  connection  with  the  brain  aud  spinal  cord,  and  e8pecially 
about  the  root  of  the  noše  or  iuner  augle  of  the  orbit;  growth8 conaiating of 
nerve-fibrea  are  generally  asaociated  with  the  8yrai>athetic  By8tem,  and  they 
alao  often  contain  ganglionic  cella.  Ali  these  rare  tumours  are  generally 
met  with  at  the  time  of  or  8hortly  after  birth ;  they  are  weli  encapauled, 
and  are  ab8o]uteIy  benign.  PathologicaIly  there  can  be  no  doubt  that  they 
are  of  the  nature  of  congenital  inalformations  dne  to  displacement  or 
irregular  development  of  nervous  Htructures.  Although  of  little  practical 
importauce  they  inay  occ<i8ionally  recjulre  excision,  e.si)eciaUy  w"hen  they 
appear  tipoii  the  face.  It  ia  intereatiug  to  note  that  dennoid  cyats  occasiou- 
ally  contain  ganglionic  cella. 

B.  The  jfal6i  iietiTomata  are  of  greater  frequency  and  importance. 
Ouiitting  such  inflammatory  conditiona  aa  amputation  neuroma  aud  the 
lesions  of  Iepro8y  and  certain  other  infective  diseaaes,  we  find  a  number  of 
clinical  variotiee  built  up  from  a  comparatively  simple  anatomioal  baaia. 
Thcy  lieloDg  to  the  connective-tisaue  group,  and  thus  constitute  fibroraata, 
myxomaUt,  lipouiatii,  or  sarcomata.  They  may  be  loctiliaed  and  encapauled, 
or  they  tuay  be  widely  difTused  and  diaaeminated  along  nerve-trunka  in  one 

more  regioaa  of  the  liody.  They  ariae  from  the  etroma  of  the  nervea,  and 
:erely  push  aaide  the  Bbrea  of  the  latter,  any  proliferation  of  nervoua  tiaaue 
which  may  be  met  with  being  probably  incidentiil  and  devoid  of  aiguificanc«. 
I,  The  circuiMcrihed  or  sulitan/  tumtmrs  are  generiilly  simple  Bbromata ; 
they  tujiy  pre-scnt  inyx()matoUH  or  fiitty  elements,  or  coutaiu  degetieration  or 
extrav>tHatio(i  cy8tH,  and  thuy  iiiay  1h>  »arcomatouB.  iVugioma  and  lyuiph- 
angioma  are  mere  {Nithological  curioaities.  They  are,  as  a  rule,  well  en- 
oapsuled,  of  b1ow  growth,  and  of  comparatively  amall  slze.  Such  lumourn 
aro  generally  exircmely  piinful  and  tender,  but  thcy  do  not,  aa  a  rule,  cau.se 
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aiiy  luarked  paraljais,  auteathesia,  or  trophic  chauges,  eseept  in  the  čase  of 
rapidly  growiug  sarcoiaata.  Their  recoguition  depends  mninly  upon  the 
site  of  tht)  growth,  the  associaliun  of  norvous  symptfjuis,  the  etioitiiig  of 
pain,  cramp,  etc.  upou  pressure,  aud  their  marked  luteriil  mobilitj  as  con- 
tiraBted  with  their  {ixutiou  in  the  axi3  of  the  nerve.  Excision  ia  pmcticable 
in  rao8t  caaes,  but  often  in  vol  ves  resection  of  a  considerable  portiou  of  the 
allected  nerve,  so  that  it  may  become  a  que8tion  whether  the  resulting 
lesion  is  or  is  not  of  more  eerious  nature  than  the  tiimonr  itself.  In  some 
caaes  it  ig  practicable  to  shell  out  the  encapsuled  growth,  lea\TJig  intact  the 
nerve  Kbres,  which  lic  tu  one  side  or  scattered  uver  its  surlace. 

A  peculiar  form  of  tumour  is  the  paiuful  subcutaneoua  nodule  of  Wood, 
which  is  a  small,  hard  Hbroum,  ]>robably  developed  vipon  a  terminal  seusory 
branch.  Such  grovvtlis  ure  extremely  painfiil,  and  Ijing  asi  they  do  immedi- 
ately  beueath  the  skin,  they  are  prone  to  imtation.  They  are  sharply 
circumsciibed,  and  in  no  way  maligiiunt. 

Circiimscribed  neuromata  may  arihie  within  the  vertebral  C5annl  upon  tlie 
nerve  roots,  and  e,speeially  upon  tlie  canda  et|uina,  in  which  čase  the 
pressure  resulting  from  their  confined  situation  leads  ultimately  to  para- 
plegia,  vfluch  is  capable  of  relief  by  operatiou. 

II.  The  difftised  or  generaJised  ueuro-libromata  are  also  spoken  of  as 
neuro-fibromatosis,  and  varioua  forma  have  received  epecial  designationa 
from  ditferent  vvriters.  Theae  mussea  are  again  tibromatoxis,  niyxomHtous, 
or  aircomatous.  They  are  generally  midtiple,  and  \videly  scattered  throiigh- 
out  the  nervous  8ystem.  They  may  appear  u»  nuuieroiis  isotated  maeses,  or 
as  exteusive  infillrations  of  eertain  truaks,  or  of  the  nerves  of  certain 
regions.  Conimonly  hereditary,  they  may  be  eongenital,  and  probably  ali 
cases  are  due  to  developmental  peeuliaritieB — to  a  "  form  of  gigautism  or 
elephautiasis  of  the  connective-tisaue  elements  of  the  peripheral  uervous 
ay9tem."  In  many  Ciises,  also,  they  are  associated  in  their  development 
with  pre-existing  cutaneous  moles,  and  pigmentation  of  the  auperjacent 
skin  is  a  very  common  aceompanimeut  of  these  growtlia.  They  are  seldom 
very  painfiil  or  tender,  nt-»r  do  they,  ualesa  «ircomatous.  U8uaUy  produce 
marked  disturbance  of  the  nervoua  functions,  but  they  become  important 
from  their  multipLicity,  their  large  size,  their  teudeney  tu  Barcumatous 
degenerutiou,  the  diiiicu!ty  or  iinpo3sibiUty  of  their  excision,  and  their 
occnsional  iuvolvement  of  tlie  central  ncrvons  organs. 

1.  MoUusciim  Jibrosum  ia  a  form  of  neuro-tibromatosis,  presenting  itself 
in  the  form  of  multiple  subcutaneous  masses  of  soft  fibroma  or  fibro-myoma, 
vkith  which  may  be  associated  siinikr .  luasaes  ou  the  deeper  nerve  truuks. 
The  sulffiutaneoiLs  nodulos,  which  vary  greatly  in  size,  number,  and  db^tri- 
biition,  are  probably  derived  Irom  the  stroma  of  tlie  smaUer  cutaneous  uerves. 
They  cause  coraparatively  slight  3yiiiptoui9,  and  may  peraist  for  an  iudcHuite 
number  of  years  withaut  producing  results  more  serious  than  disligurement. 

2.  FleMforni  ne-uro-Jibroma  is  a  growth  of  aimilar  nature,  but  differs  in 
that,  instead  of  forming  numerous  mosses  over  the  entire  surface  of  the 
body.  it  is  reatricted  tu  some  one  region,  as  the  side  of  the  head  aud  neck. 
These  masses  gTOW  to  an  euorujous  size,  but  stili  consist  of  tihrous,  hbro- 
myxoniatou3,  or  fibro-sarcomatous  gfowths  of  the  nerves  of  the  affected 
region.  They  form  soft,  doughy,  nfteu  penduloug  tumours  composed  of 
ramifying  cords  due  to  the  huge  nervea  which  produce  tiieir  bulk.  Closely 
allied  is  eiephantiasis  nearomatosa,  in  \vhich  the  tumour  growth  sprends 
from  the  nerves  to  the  subcutaneous  and  othcr  adjacent  tiesues,  producing  a 
general  thiukeuing  which  is  also  duscribed  as  pachvdermatocele. 

The  great  majurity  of  theae  forms  of  diflused  aud  disseminated  neuro- 
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ibroma  aro  not  susceptible  of  removid.  and  operation  is  the  less  advisable,  as 
it  is  coramonIy  followed  by  rapidly  intiltmting  sarcomatous  growth8  in  such 
portions  of  the  maas  as  may  have  to  be  left  behind.  WLen  they  affect  the 
liiubs  atjiputation  is  the  most  Bati8tactory  luethod  of  treatment  of  severe  cases. 


H 
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MeRALGIA   PaRvESTHETICA 

A  few  jears  ago  Bernhardt  drew  attention  to  a  rare  atlection,  characteriaed 
by  parteBthesia,  in  the  distribution  of  tho  exteniul  cutaneoua  nerve  of  the 
thigh.  The  patients  coinplain  of  numlmess,  tiugling  or  achiiig  sensation, 
along  the  outer  side  of  the  thigh.  Pjun  is  only  felt  on  great  over-strain, 
or  through  pressure  on  the  affected  region.  Often  there  is  some  objective 
diaturbance  of  sensation — hyperalge8ia,  hyperffiBthe8ia,  diminution  of  tactile 
sensation  or  of  the  temperature  sense. 

The  pars&sthesia  is  most  marked,  or  is  only  present,  when  the  patient  is 
atandiug  or  vralking,  probably  because  the  fascia  of  the  outer  part  of  the 
thigh  is  then  moet  tense.     Pain  does  not  occur  vvhen  tlie  patient  is  at  rest. 

Eoth  has  given  the  name  meralgia  paraesthetica  to  the  atfection. 

The  duration  is  variable,  from  a  few  months  to  maQy  year8.  It  is  not 
foUowed  by  any  other  nerv  e  lesion.  In  tvvo  cases  faradiam  at  the  parsesthetic 
area  has  been  followcd  by  good  rcsults. 

LITERATURE.— BeHNHAunT,  M.  Neurolngitdits  CtjUralhloU,  No.  C,  1895.— McsslR, 
J.  H.  aad  Sailkk,  J.  Jounuil  of  Nermus  aiui  ileiUal  Diaetue,  No.  1,  1800  (r«Ticw  of  mnety- 
niite  pul)lished  cases). — Alkxis  Tbomson.  Neuroma  and  Neuro-fibromatosu.  Ediubtirgb,  1900. 
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General  ETJOioar. —  The  most  frequent  cause  of  multiple  peripheral 
neuritis  is  the  action  of  some  toxic  substance  on  the  nervous  8ystem.  The 
most  common  form  is  "  alcoholic  "  neuritis,  produced  by  escesa  of  alcoholic 
beverages — špirita  and  beer. 

Chronic  poisoning  by  lead  and  arsenic  are  also  c-omnion  causes  of  peri> 
pherai  neuritis.  Rare  cases  have  been  recorded  in  which  tlio  diseas«  has 
apj>arently  l)een  due  to  poisoning  by  the  following  substance«  —  carbou 
di.**uli)hide,  nap!itha,  dinitrobenze,  auiline  oil,  carbou  monoxide,  merciir)', 
(?  copjier,  zine,  and  silver). 

The  disease  mfty  be  due  to  a  previous  infectious  fever  or  acute  illness. 
Diphlhcria  is  tho  most  common  cause  of  neuritis  of  this  form.  Cases  are  on 
record  in  which  ]>aralyHiH,  ap|:mrently  due  to  peripheral  neuritis,  has  followed, 
and  has  been  attributed  to,  ty])hoid  fever,  infUieuza,  erysi{»ehis,  septicaimia, 
Bcarlet  fevor,  piieumonia,  acuU«  rheumatism,  gonorrhtea,  malaria,  dy8eutery. 

Tiie  tropical  discise  lteri-l>eri  is  a  furru  of  peripheral  neuritis. 

Multiple  neuritis  occa8ionally  follovs  parturitiou  or  developa  during 
pr^naucy  (puerperal  neuritis). 

A  form  of  multiple  neuritis  as.'wxiiated  with  diabetes  mellitiis  has 
been  clearly  dcmonstrated. 

Tuberouloais  ha,s  occasionallj  caused  multiple  neuritis ;  and  a  few  rare 
casee  are  on  record  in  vvhich  the  disease  has  been  attributed  to  Byphilis, 
gout,  and  chronic  rheumatism  (Bury). 
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In  lepro8y  peripheral  neuritia  is  comtnon. 

In  rare  caaea  of  severe  anaemia  and  in  cancer,  degeneration  of  the  peri- 
pheral nerveK  hiia  lieeu  fouud  on  luicroscopical  examination,  but  often  there 
have  beeu  no  ueuritic  syuiptoni8  during  life. 

In  old  age  a  form  of  peripheral  neurifcis  has  been  described,  whicb  haa 
been  attributed  to  arterio-sclerosis. 

Occasioiially  the  onlj  cause  appeara  to  be  erposure  to  cold ;  and  there 
are  caaes  for  whicli  no  cause  can  be  niade  out  (idiopathic  multiple  neuritis). 

Oppenheim  and,  ujore  recently,  Remak  have  drawn  attention  to  the  fact 
that  a  coinbination  of  toxic  iutluences,  such  a&  lead  or  other  metallic  poisoa 
vvith  alcohol,  or  of  alcohol  and  tlie  poisou  of  some  infectioiis  disease,  is 
particiLlarly  povverful  in  produoing  neuritis.  A  small  dose  of  a  poison, 
which  canuot  be  regarded  as  tosic,  is  able  to  produce  multiple  neuritis  wheu 
the  individual  is  also  under  the  influence  of  a  secoud  poison. 

Multiple  neuritia  wcurs  most  frequently  in  iudividuals  between  the 
ages  of  twenty-five  and  tifty ;  witli  the  exception  of  the  diphtheritic  form, 
it  is  very  rare  in  childreu. 

General  Patholo(jy. — The  symnietrical  nature  of  the  motor  and  aen8ory 
8ymptoms  in  multiple  neuritis  points  to  an  altered  blood  condition  as  the 
cause.  The  etiology  sho^s  that  this  altered  blood  condition  is  due  most 
frequently  to  the  presence  of  a  definite  toxic  substance.  In  the  cases  in 
wliich  the  neuritis  foUovvs  an  infectioua  disease,  the  cauae  ia  prohably  a  toadn 
produced  by  the  actiou  of  micro-organisms,  and  this  has  been  proved  in  the 
čase  of  diphtheria. 

Multiple  periplieral  neuritis  ischaracterised  pathologicalIy  by  degeneration 
of  the  fineat  branchesof  the  peripheral  nerves — in  other  words,by  degeneration 
of  tFie  most  distal  part  of  the  axon  of  the  lower  or  peripheral  neuron.  This 
le  the  chief  change.  The  degeneration  rapidly  diininialics  towards  the 
cord,  and  the  larger  nerve  trunks,  aml  tlie  nerve-cells  of  the  anterior  horns  of 
gray  matter  often  appear  quite  norma!,  eveu  when  examiued  by  the  most 
modern  methoda  of  staining.  In  other  caaea  slight  changes  are  noted  in 
the  nerve-cells,  which  are  often  probably  secondary  to  those  in  the  peri- 
pheral portions  of  their  axou8  (tlie  finest  peripheral  nerves).  The  poison 
causing  neuritis  frequently  aftects  other  parts  of  the  system  besides  the 
finest  peripheral  nerves  (tis  the  bruin  in  alcohoUc  neuritis).  Hence  slight 
changes  found  in  nerve-cells  of  the  cord  have  been  attributed,  in  some 
cases,  to  the  primary  action  of  the  poison. 

Forms  o/  Multiple  Neuritis. — Four  fornis  have  been  deacribed  according 
to  the  nature  of  the  most  prominent  clinical  8ymptom8 — (1)  mixed  8en8ory 
and  motor,  (2)  8ensory,  (3)  motor,  (4)  ataxic  (pseudo-tabes). 

Also  acute  and  chronic  forms  have  been  descrilied  according  to  the 
onset ;  and  ascending  and  descending  forms  according  to  the  course  of  the 
symptom3.  But  it  appears  most  practical  to  describe  the  symptom8 
aeparately,  according  to  the  cause. 

Alcoholic  Multiple  Nedritis. — The  most  common  form  of  multiple 
neuritis  is  that  produced  by  the  drinking  of  alcohobc  beverages — "alcoholic" 
peripheral  neuritia.  It  is  caused  by  exces3  of  spirits  or  beer,  and  it  is  atated 
that  wine  may  produce  it  alao.  In  Manchester,  during  the  year  1900,  a 
large  number  of  cases  of  j»eripheral  neuritis  occiurod  in  persons  who8e  alco- 
holic beverage  wa3  excluaively  or  cliiefly  beer,  ale,  or  stoiit.  At  the  end  of 
1900  Dr.  E.  S.  Reynold.s  made  the  interesting  aud  important  di8covery  that 
Manchester  beer  contained  arseuic,  and  it  wa8  soon  found  that  a  large 
quantity  of  the  beer  sold  in  the  north  of  England  and  niidland  counties 
wa8  fdao  contaminated  more  or  lesa  vvith  arsenic.     As  arsenic  is  a  poison 
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\vhich  is  capable  of  [»rotlucing  neuritis,  this  discovery  naturallj  hiis  received 
much  atteution.  [Multiple  neuritis  from  arseuical  bcer  will  be  subse^aentl^ 
oonsidered.]  Apparentlj  it  has  not  hitherto  been  the  custom  to  teet  beer 
for  areenic  as  an  impurity,  and  it  is  impossihle  to  8ay.  of  courec,  how  much 
of  the  multiple  ueuritia  from  beer  drinking  in  the  past  bas  been  produced 
l»y  arsenical  beer.  Whether  Iteer  free  from  arsenic  is  capable,  in  large 
quantitie8,  of  producing  multiple  neuritis  (as  has  been  generaiij  believed 
hitherto)  will  be  clearly  shoven  by  future  experience,  as  for  many  year8,  at 
least,  beer  sold  in  Englond  will  be  free  from  arsenic. 

As  regards  the  etiology  of  alcoholic  neuritis.  we  are  therefore  limited.at  the 
present  tirne,  to  the  cousideration  of  caaes  from  the  drinking  of  spiriLs ;  and 
even  the  importanee  of  alcohol  ptr  se  has  been  recently  called  in  queation  by 
Dr.  Ileynolds  since  arsenic  vras  discovered  in  Ijeer. 

Many  of  the  earlier  cases  of  peripheral  neuritis,  recorded  when  the 
disease  tirst  began  to  attract  attention,  were  in  špirit  drinkers.  Sir  W. 
Gowers  and  maDy  other  writer8  state  tbat  alcoholic  neuritis  results  chiel]y 
from  the  stronger  forms  of  alcohol,  e8pecially  spirits.  The  late  Dr.  Rosa,  in 
an  analyHi8  of  90  ca.ses  (77  of  which  were  collected  from  medical  literature) 
found  the  form  of  alcoholic  beverage  to  be  given  as  foUoves :  in  22,  spirits — 
brandy,  whi3ky,  gin,  or  rum ;  in  3.  absinthe  or  vermouth ;  in  13,  beer  and 
špirita;  in  5,  beer  only;  in  47,  the  form  of  alcohol  wa8  not  stated.  [Id 
Mauchester,  of  course,  there  can  be  no  doubt  tli.it  for  many  year8  beer  alone 
(?  arsenical  or  uon-araenical)  has  been  very  much  more  frequently  the  cause 
ol'  multiple  neuritia  thuu  would  be  indioated  by  the  tigures  just  mentioned.] 

There  can  be  no  doubt  that  multiple  neuritis  occurs  in  intemperate 
individuals  whn8e  chief  alcoholic  beverage  is  spirits.  The  vvriter  is 
unuble  to  obtain  definite  statistics  as  to  whether  multiple  neuritis 
is  more  frequent  or  less  frequeut  in  countries  where  the  chief  alcoholic 
drink  is  Htated  to  be  spirits.  In  Scotland  it  is  generallv  believed  that 
spirits  are  drunk  much  more  freely  than  in  England,  and  oertainly  the 
Btutiatics  in  the  Ediuburgh  hospital  reports  do  not  indiuate  that  the 
disease  is  less  frequent  there  than  in  London. 

[During  five  year8  (1892-97)  at  the  Edinburgh  Koyal  Infirmary  there 
were  24,065  medical  in-pvatients,  and  of  these  144  suffered  from  alcohoUc  peri- 
pheral neuritis — ratio,  59,  nearly  6  in  every  1000.  At  St.  Thomas*8 
Hospital,  London,  during  five  year8  (1894-98)  thero  were  9450  medical 
in-patients,  and  of  these  34  suffered  from  alcoholic  neuritis,  9  from  peri- 
pheral neuritis  of  doubtful  origin,  i.e.  43  cases  pos8ibly  due  to  alcoholic 
neuritis — ratio,  4-5  per  1000.] 

There  are  two  other  que8tion8  with  regard  to  neuritis  from  špirit 
drinking  wluch  nmy  be  here  referred  to: — ( 1 )  It  may  be  aaked.  Are  not  špirit 
drinkers  fruquently  beer  drinkers  also,  and  if  so,  may  not  the  neuritis  be  due 
In  arsenical  beer  ruther  than  spirits?  (2)  If  neuritis  Is  produced  by  spirits 
only,  is  it  due  to  the  alcohol,  or  to  the  presence  of  arsenic  as  an  inipurity  ? 
Witli  rej;ard  to  the  first  que8tion  it  must  bo  admitted  that  špirit  drinkers 
fre»|uently  tiike  bteer  also.  There  have  Iteen  uumerous  cases,  however,  in 
whjch  the  intluence  of  beer  can  be  almost  excluded.  But  qiute  reoently, 
ainoe  so  much  attention  has  l)een  paid  to  this  question,  several  tuises  of 
neuritis  from  špirit  drinking  have  been  already  published,  in  which  beer 
can  bo  clfjiniteli/  excluded  as  an  etiological  factor.  As  reganls  the  second 
({uestion,  the  >vriter  is  not  aware  that  any  analysis  of  spirits  luis  yet  showu 
tlie  presence  of  arm*nic. 

In  a  caae  of  peripheral  neuritis  from  escessive  whiHky  drinking  reccntlv 
rooorded  by  the  writer,  in  vrhich  the  diagnosis  wa8  vcrifiud  by  microscopicul 
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examiiiation  of  tlie  peripheral  nerves,  beer  driiiking  could  be  definitely 
excluded  in  the  causatioa.  Also  tbroe  »amplea  of  vvhiskj  obtained  from  tbe 
same  souroe  na  that  from  wbicb  tUus  patieiit  \vaa  eupplied,  j^uve  no  reactiou 
for  areenic  with  Ileinschs  teat.  Heuce  tbere  appeara  to  he  no  reasou  for 
doubting  the  correctneaa  of  the  comuiou  opiuion  that  alcobolic  beverages, 
eapeciallj  spirits,  are  capable  of  producinff  ptiripheral  neuritis  apart  from 
araenic  as  an  iuipuritj. 

To  be  Btrictly  lotfical,  it  bas  not  \xen  definitelj  proved  tliat  jnirc  e(hyl 
alcohol  produces  peripheral  neuritis  in  man,  since  no  one  ttikes  pure  ethjl 
alcohol  as  a  beverage.  ^Vhetber  tlie  ethyl  alcoliol  or  some  organic 
impurity,  such  aa  Tvarfural,  is  tbe  ohief  toxic  agent  in  the  proilutition  of 
neuritis  from  apirit  diiuking  remaius  to  Ije  decided.  But  until  it  lias  been 
clearly  ahown  that  ethyl  alcohol  is  not  the  tjause,  it  appears  justifiahle  to 
describe  by  the  name  alcobolic  neuritis  ali  thoae  casea  of  jteripheral  neuritis 
from  the  drinking  uf  alcobolic  beverages^  in  which  there  is  no  evidence  of  the 
preaeuce  of  uuy  other  poisoo  known  to  be  capable  of  produciug  neuritis. 

S^mptovis. — The  ouset  is  ii8ually  »>mewbat  gradual  or  siibacute.  rarely 
rapid.  Thepatienteumplainsof  uumbueas  and tiug]iug(or  of "pina-and-needlea 
senaation  ")  in  the  toes  and  (ingers,  wliich  also  feel  "  dead. "  He  satforti  from 
eramps  especially  in  the  calf  muacles,  and  from  gnmving  or  tearing  paina  in 
the  limbs,  especially  in  the  lega.  TJie  pains  are  increased  by  uiovementa 
and  by  pressure.  When  the  muscles  of  the  calf  ure  grasped  great  i>ain  is 
produced  (musciular  hyperalgesiu).  Sometimes  touching  the  skin  produces 
pain.  Often  there  ia  hypera?sthesia,  especialy  of  the  feet,  which  rendera 
walking  dithcult.  SUght  conatitutional  disturbance,  with  a  little  elevatiou 
of  temperature,  m:ty  lw  preaent  for  a  ahort  time  juat  at  the  commeucement 
of  tbe  affection> 

Soon  aigns  of  muacular  weakneB8  are  noted  in  addition  to  the  sen8ory 
8ymptonis.  The  toes  become  "  dropped,"  and  there  is  diflriculty  in  extending 
them.  The  feet  becoine  "  dropped,"  and  the  patient  cannot  dor3iiiex  them. 
In  walking,  the  feet  are  dropi^)ed,  and  the  kneea  must  be  raised  unusualJy  high 
in  order  to  clear  the  droiiped  leet  from  the  ground  (high-ateppiug  gait). 
Occaaionally  the  gait  ia aouiewhat  i\.tQ.-!iiQ{n4vro-tahcs2^hnphh'ique).  The  knee- 
jerka  are  lost  early.  (Occa8ionally,  juat  at  the  etirliest  atage,  the  kuee-jerka 
are  present  or  even  a  little  iucreaaed;  but  they  uaually  disappear  very  aoou). 
The  wc»akno8a  in  the  legs  gradually  increases  until  \valkiug  is  iirnKissible. 

W]ien  the  diaeaae  haa  become  weU.  developed  the  patient  presents  the 
following  Hymptom8 : — 

Motor.  —  Both  lega  are  aymmetricalJy  paraly8ed.  The  peronei  and 
anterior  tibial  muscles  are  most  affected.  The  feet  and  toes  are  bent  tovparda 
the  eole  and  cannot  lie  bent  upwards  (cannot  be  dorsiHexedj)  toivarda  the 
anklea — dropfjed  feet  nnd  toes.  Often  the  feet  are  a  little  inverted  because 
the  tibialis  antična  musele  is  lesa  affected  than  the  other  muscles  on  the  front 
of  the  leg.  The  tibiaUs  anticus  tendon  is  often  prominent,  and  the  patient 
ia  Bometimea  able  to  Blightly  iuvert  the  foot  wheu  he  ia  unable  to  dor8illex  it. 
In  the  lesa  severe  forma  the  patient  can  fiex  at  the  hipa  and  kneea ;  but 
in  advanced  oases  the  lega  may  be  almost  cnmpletely  paraljsed,  the  patient 
beingable  to  perform  aUgbt  movenients  at  the  hips  only.  The  muscles  of  the 
legs,  e8peci«lly  thoae  of  the  anterior  tibial  group,  undergo  atrophy.  Oa  elec- 
trical  examination  the  aireeted  muaclea  often  present  a  dimiuution  of 
faradic  and  galvanic  excitability :  with  the  galvanic  current  the  K. C. C. 
may  be  greater  than  A.C.C.  aa  in  health ;  or  the  K.C.C.  and  A.C.C.  may  be 
equal.  Areaction  ofdegeneration  (with  absence  of  faradic  excitability,  and 
A.C.C.  >  K.C.C),  but  with  diminution  of  galvanic  excitabihty,  occurs  only 
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advanoed  cases.  In  the  most  severe  fonuH.  tlie  uuisclts  chieHy  implicated 
may  lose  ali  e.xcita1>iLity  both  to  faradism  uud  galvuuisin.  The  excitabiiity 
both  to  galvanism  and  laradism  iu  the  nerves  is  diminislied  and  tiually  lost. 
The  knee-jerks  are  absent;  the  pLmtar  reHexea  are  very  feeble  or  absent ; 
ankle  elonus  is  absent. 

In  mauy  cases  the  amis  are  not  aflected ;  in  severe  casea  both  arms  are 
paraly8etl,  but  not  so  markedly  as  the  lega.  The  extensor8  of  the  fingers 
and  wri8ts  on  l>oth  sides  are  most  aliected,  as  iu  leud  paraly8i8  ;  the  vvrists 
and  Hugera  are  dropped,  and  the  patient  is  unable  to  extend  them.  The 
dropping  of  the  tingers  is  most  marked  in  the  little  finger,  and  gradaally 
iMJcouies  a  little  less  trom  the  little  finger  to  the  index  finger.  The  supinator 
longua  ia  8])arcd  in  niany  cases  just  as  in  lead  paralysis. 

In  severe  cajses  the  tlexors  of  the  fingers  and  wrist  are  aflected  more  or 
less ;  Imt  the  Ilexor  uiuscles  of  the  elbow  and  the  upper  arm  muscles  are 
rarelv  iuvolvcd.  Iu  rare  caaes  the  small  muscles  of  the  hands  are  affected. 
The  paraly8i»  of  the  lega  and  aram  is  bilateral  and  8ymmetrical. 
The  intercoatal  and  abdominal  imiscles  are  unaffected.  The  bladder  and 
rectum  are  not  paral vsed.  In  a  few  rare  casea  there  haa  been  slight 
difliculty  in  micturition  or  a  little  dribliling  of  urine ;  but  true  retention  or 
incontinence  does  not  occur. 

Sensory. — Wheu  the  neuritis  is  fully  developed  the  early  subjective 
8ensory  sjmptoms,  alre<idy  mentionod,  persist.  There  are  severe  pains  in 
the  aftected  limbs,  of  a  gnawing  or  tearing  character,  and  these  are  increased 
by  pasaive  or  active  movements,  or  by  touehing  the  limbs.  SuperficiaUy 
situated  nerve  trunks  may  be  tender,  and  are  occa8ionally  thickened. 

A  proniinent  Hymptum  iu  most  cases  is  the  inteuse  pain  caused  by 
8queozing  the  muscles,  e8pecially  those  of  the  calf  (muscular  hyperalge8ia) : 
it  is  be^t  marked  in  the  lega,  but  the  arms  often  sutler  also.  In  rare  cases 
this  symptom  is  slight. 

The  polieiit  also  suflers  from  numbnesa  and  tingling  in  the  legs  and 
arms.  Tactile  sensation  in  the  limbs  is  diminished  and  fioally  lost  in  severe 
cases,  but  complete  aniesthesia  in  large  areas  is  rare.  The  impaired 
sensation  when  preaent  is  most  marked  at  the  periphery  of  the  liiub,  and 
grsdually  gives  plače  to  normal  sensation  tovrards  the  proximal  part. 
When  seusibility  to  tactile  impression  is  dimished,  often  there  ia  hyper- 
OiSthesia  for  pain. 

Sensorj  8ymptoms  are  ooca8ioaally  very  slight,  vvhilsC  the  motor  are  \vell 
marked  (motor  form  of  the  disease).  Sometimes  iliminished  sense  of  the 
poaition  of  the  toes  is  the  only  objective  8ensory  8yTOptom  (Oppenheim). 

Hyperaimia,  with  8weating  of  the  hands  and  feet,  are  common  symptoms, 
and  occaaionally  the  skin  l>ecomo8  glo88y.  In  a  few  cases  ulcers  have 
developed  on  the  feet.  Sometimes  in  severe  casea  there  is  a  little  oedema 
of  the  feet  and  exceptionally  a  little  effusioa  into  the  jointa. 

Girdle  sensation«  do  not  occur.  Bed  sores  very  rarely  occur,  and  wlien 
preaent  they  are  superficiaL  There  is  no  sjjinal  cur\'ature  or  pain.  Tlie 
pupils  are  usually  normal,  and  react  well  to  light  and  acconuinxlation 
(Itut  diminution  or  losa  of  the  latter  retlex  haa  been  recorded  by  Sir  Lauder 
Brunton).  Gencrally  there  is  no  paralysi8  of  the  facial,  ocular,  and  tongue 
muscles.  Very  rarely  double  facial  pareaia  has  been  recorded,  and  in  a  few 
exoeptiouul  cases  there  has  been  paraljsis  of  ocular  musolcs.  Njstagmus  is 
not  infroquent.  The  optic  discs  aro  nearly  alway8  normal ;  but  in  very  rare 
instauces  optic  neuritLs  has  been  recorded,  or  partial  optic  atruphy  with 
illor  of  the  temj^^ioral  half  of  each  disc.  Central  sootomata  forcolours  have 
aLvo  recorded  in  a  few  caaes. 
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Psjchical  symptoma  (poljneuritic  pajclioaiH  of  Korsakovv)  are  ofteu 
present,  such  as  luental  confuaion,  iiiipnirment  of  luemorv — especiallj  for 
recentevents, — anddelusiona  aboiit  recent  actions.  Thua  a  patient  whohas 
been  contined  to  bed  for  vveeks  or  montha.  and  who  is  so  confused  iuentaUy 
as  to  bd  unable  to  teli  the  day,  da  te,  or  rnonth,  or  her  addrcss,  will  often 
give  ft  detailed  account  'of  a  Tvalk  she  declares  aho  bas  had  the  Bame  or  the 
previoufi  daj,  statiug  tbe  houeegahe  Iias  visited,  the  frieuds  slie  had  met,  and 
tlie  dainkH  she  has  had. 

In  most  casea  of  alcoholic  ueuritia,  senaorj  and  motor  sjmptoms  are 
combined  (mised  form).  In.  the  early  stages  the  sensorj  are  the  most 
promineat,  and  occaaiouallj  the  motor  Bjmptoma  never  become  marked 
(aen8ory  form).  Occaaioaallj  the  motor  ajmptoms  are  prominent  and  the 
8en8ory  very  slight  (motor  form).  In  a  rare  form  ataxia  of  the  legs  and 
arms  is  the  most  prominent  sjmptom  (paeudo-tabes) ;  but  in  such  caaes 
motor  and  aenaorj  sjmptomsare  present,  though  slight,  and  clearly  indicate 
the  nature  of  the  disease. 

Course  and  Frognosis. — In  most  casea  a  few  weelc8  elapse  before  the 
disease  reaches  its  fullest  development,  then  for  a  long  period  the  aliection 
18  8tatiouary,  and  finaUy  gradual  recovery  occura.  Usuallj  the  termination 
is  in  partial  or  complete  r©covery,  but  the  peronei  often  remain  weak  long 
after  the  other  muscles  have  recovered.  Sometimes  perraanent  contraction 
of  the  calf  muscles  leada  to  defarmity  of  the  feet. 

In  iaauy  caaes,  however,  a  liital  termination  occurs.  This  may  be  dne  to 
paralysis  of  the  diaphrugm,  tuberculosis  of  the  lungs,  cardiac  failiire,  disease 
of  the  liver,  or  pneumonia, 

When  the  diapliragm  is  paraljsed  the  epigaatrium  and  upper  part  of  the 
al>doraen  sink  in  at  each  inspiration  and  the  descent  of  the  liver  can  no 
louger  be  felt.  The  abdomen  protrudes  and  the  liver  descenda  on  expira- 
tion.  Expectoration  aud  coughing  become  difficult ;  there  is  also  difiiculty 
in  fitraining  at  atool  and  on  mictiirition,     A  hasal  pneiunonia  often  develops. 

[In  normal  quid  breathing,  vrhen  the  patient'8  attention  is  not  directfd 
to  the  respiratory  movements,  at  eaoh  inspiration  the  chest  ezpands,  and 
the  abdomen  is  protruded  just  below  the  riba  and  the  vlscera  descend.] 

Alcoholici  heart  muacle  failure  niay  lead  to  tudema  of  the  lega  and  other 
aigns  of  cardiac  diaease  (see  article  on  "  Canliac  Disease  "). 

Tuberculosis  is  a  most  serious  complication.  It  ia  incurable  and  ia  a  very 
common  cause  of  the  fatal  termination  in  peripheral  neuritis.  It  ia  often 
latent  for  a  long  period  at  first  and  the  pathological  lesions  are  UBually 
much  more  extensive  than  ia  suapected  from  the  chnicji!  signs. 

The  diagnosis  of  alcoholic  neuritis  in  a  marked  ease  is  ea8y.  Sym- 
metrical  biluteml  flaccid  pareeia  or  paralyaia,  with  dropped  feet,  dropped 
wrist,  absent  knee-jerks,  and  great  muacular  hjperalgesia,  ia  alway8  very 
suggestive  of  peripheral  neuritis,  when  the  bladder  and  rectum  are  un- 
aflected. 

The  diagnosis  from  transverso  or  compreasion  rayehtis  and  from  other 
transverae  lesions  of  the  cord  is  ea8y  when  these  atiections  give  rise  to  a 
Hpastic  paraljais.  In  such  cases  the  increased  knee-jerks,  ankle  clonus, 
rigidity  of  the  lega  (or  spastic  gait),  and  the  paraljsis  of  bladder  and  rectum 
exclude  peripheral  neuritis.  The  chief  difficultj  is  \vheD  theao  cortl  affec- 
tiona  are  in  the  lunibar  region  or  when  they  give  rise  to  flaccid  paraljsis 
with  absent  knee-jerks.  In  such  cord  lesions  the  bladder  and  rectum  are 
paraljsed  and  deep  aacral  bed-aorea  often  develop ;  vvhilat  theae  sjmptoma 
are  absent  in  peripheral  neuritis.  Also  in  peripheral  neuritis  there 
is  the  marked  muscular  hjperalgeeia  and  ofteu   the  mental  symptoms 
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iy  deecrihed ;  a  girdle  sensiition  is  absent;  iis  the  liHcction  extend8 
»the  upper  part  of  the  \Hxly  the  wri8t8  ai*e  dropped  l>etore  the  intercostala 
are  paruly8ed ;  and  the  anaesthesia  ia  most  ninrk^Hl  in  the  periphery  of  the 
liuiba,  aud  ji;;raduaUy  lades  away  towards  the  prosiiiiiil  part.  lu  the  cord 
affections  ineatioDed  musoular  hyperalge3ia  is  abaeat  or  slight ;  the  ioter- 
coatals  are  para]yaed  before  the  arms  in  the  upward8  eitension  of  the  discase, 
iand  the  ana-sthesia  is  often  8harply  hmited  to  the  distributiou  of  deHnite 
nerve  roots. 

In  acutc  anterior  poliomjelitis  of  the  adult  the  sudden  onset  of  the 
paraly8i8,  the  abseuce  of  muscular  hypera'sthe8ia,  and  the  absence  of 
aniestheaia  or  Benflory  disturbances  are  usually  sufficient  to  separate  the 
affection  from  peripheral  ueuritis. 

The  diagriosi»  from  tafHis  donutUs  re(juire8  to  Vk?  considered  chieflv  in 
ihe  ataxic  form  of  peripheral  neiiritia.  In  favour  of  true  tabes  dorsalis 
vvould  be  the  Argyll-Robert3ou  pupil,  the  shaq),  shooting  natiire  of  the  pains 
in  tlie  lega,  the  absence  of  true  jmresis  or  paralysi8,  the  girdle  sensations, 
aud  (if  present)  optic  atrophy.  In  periplieral  ueuritLs  the  pupils  abnost 
invariably  react  to  light ;  there  is  distinct  pareaia  with  some  dropping  of 
the  feet  and  high-steppage  gait  (even  in  tlie  ataxic  form) ;  also  the  muacular 
hyperalge8ia,  the  gnawin^'  character  of  the  pains,  the  absence  of  girdle  sen- 
sations, the  absence  of  crises,  the  hLstory  of  alcobohc  excess  and  the  more 
rapid  developuieut  of  symptoin3  would  point  to  periplieral  neuritis. 

In  the  early  stages  of  alcoholic  neiiritis,  wheu  jjaiu  is  the  cliief  symptom, 
the  affection  may  be  mistaken  for  rheumatism.  In  peripheral  neuritiH  the 
pain  18  in  the  muscles ;  in  articular  rheumatism  in  the  jointa.  Marked 
muscuhir  hyper{E8the8ia,  ab«eut  knee-jerka,  numbneas  and  tingling,  dropping 
of  the  toes  or  feet,  and  the  bilateraland  svmmetrical  nature  of  the  aflectiou 
would  be  in  favour  of  jjeripheral  ueuritis. 

The  diagnosis  of  alcoholic  ueuritis  from  other  forms  of  peripheral  neuritis 
dei)ends  chieily  on  the  historj  ;  also  indications  of  other  poiaona,  or  in  some 
cases  peculiarities  in  the  8ymptomatology  may  be  of  diagnoatic  value  (see 
other  forms  of  neuritis). 

The  alcoholic  l)everage  should  be  examined  for  arsenic  when  the  amount 
taken  has  been  small  or  the  form  chiefly  beer. 

Pathological  Anatomy. — Changes  are  con8tantly  found  in  the  peripheral 
uervus,  Hometimes  also  in  the  muscles  and  central  nervous  By8tem.  l^ut  the 
changes  in  the  central  nerN'0U8  8y8tem  are  inconstant  and  uHually  slight ; 
those  in  the  peripheral  nerves  the  most  advanceii,  consisting  of  a  neuritis, 
generally  of  the  parenchymatous  or  degenerative  form. 

For  tn^nsverse  section  the  nerves  niay  be  hardened  in  Miiller*«  fluid  and  Kt^ined 
ac-cordiuK  to  VVeigert'«  method.  A  siniple  raethod  of  exaniination  of  the  periplieral 
nerve«  is  by  tixinp  and  staining  directlj  in  a  1  per  cent  osmič  ocid  solution,  and  after- 
warda  staining  witli  »lum  carmine  or  picro-carmine.  1'lie  tine^t  iim^cuUr  hrancbes 
should  be  c«refully  i-emoved  and  placfd  directlj  in  tli»>  onmic  arid.  The  niuscular 
bnin('hes  of  the  anterior  tibial  or  njuscuio-spiral  nerve  are  suit/tble  fnr  eiaininiition. 
The  clianges  are  beišt  aeen  in  tlio  Hneat  niuscular  and  cutAneous  branches  ;  they 
diminish  greatly  in  intenKttv  in  tho  larger  branches,  and  mnjr  l^e  absent  in  the  large 
nerve  trunks,  The  parenchyinntou»  tit-iirltis  i«  iKsst  marked  in  tlie  ner\'OA  of  tne 
limbfl  f»uch  ft8  the  braitcbes  uf  tlje  ant«v  i>r  tbe  musouhi-Mpirai).    The  writcr 

hn«  found  it  also  in  the  phi'onic  nervi-  itli  haa  occurred  from  priraly&J8  of 

the  dinphragni.     It  hos  Ikhmi  occasionally  found  in  the  vagus  nerve. 

In  tlie  aitected  ner%'e8  the  ruyelin  of  the  whit«  substance  of  SchwBnn  is  brukeu 
up  into  HUiall  Kh>bulnr,  ovni.  or  irreguhir  inifMes,  .-ind  in  arlvanc-ed  civnen  the  axis 
cylinder  is  alsobr>jken  up.  The  uuciei  of  the  nerve-tibres  undergo  proliferation.  In 
advancod  CA«es  the  nerve  slieath  contaius  only  proliforated  nuclei  and  cluMtt^re  of 
fattv  fjlohule*  from  the  degcneratcd  royelin.    In  some  fibrcs  the  globulcs  of  de- 
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generateii  m^elin  are  coUectedat  intervale  intospiodle-sliaped  swe]lings,  scparated 
by  naked  h.ms  cylinders  or  enipty  nerve  sheaths.  An  inereasL*  of  tiiu  connective 
tissue  of  thiL'  iiervelibrns  is  rare.  Butj  occasi(m!illy,  in  addition  to  the  pareu- 
chymatous  clianges  just  descriljed,  a  Lrottdeniiig  oif  the  perineurium,  or  aa 
increivse  of  tiie  interstitial  til>rous  tissue  between  tlie  nerve-tibres,  haa  been 
observed,  i.f.  a  combinatiun  of  paren,chyinatous  and  interstitial  neuritis.  Hyper- 
semia  and  swel!ing  of  tlie  atlected  uerves  is  v©ry  rare. 

The  muscle  tiasue  on  n^icroscopical  e.vamination  of  ten  appears  normal.  Some- 
times  changes  are  observed.  Tlie  uiuseular  tihres  may  be  simply  diminislied  in  size, 
the  transverse  striation  being  preserved.  Or  tlie  trans^erse  striation  mav  be  lost, 
the  fibre  degenerated,  tlie  nuclei  of  the  sarcoleninia  and  perimvsiuin  ]iri>lifeiated, 
and  the  perimysinm  broiuler  than  in  the  normal  coudition.  The.  diseased  tibrea 
aro  often  ni)xed  wifch  normal  librcs.  In  a  f('W  eases  inarked  muscular  chanjarea 
have  been  observed — gi-anular  and  fatty  degeneration  of  the  muscle  tibrcs,  w]th 
marked  proliferation  ot  interatitifd  nuclei  and  interstitial  connective  tissue  (marked 
parenehyraatous  and  interstitial  niuscular  clianges).  The  blood-vcHsels  in  the  nerves 
and  nmscles  are  often  normal,  V>ut  they  may  present  thickening  of  aH  tlieir  coats, 
■with  surrounding  celi  proliferation.  \Vhen  the  lumen  of  the  vessels  is  greatly 
narrowed  tlie  vascular  dianges  niay  tlien  incretise  thoso  in  the  nerves  and  museles. 
Vaseular  changes,  wlien  present,  are  seen  in  other  parts  also. 

Microscopical  clianges  in  the  central  nervous  systeni  are  rare,  and  islien  present 
are  iisually  slight.  By  the  older  methods  of  examination  the  cord  and  its  nerve- 
celLs  usually  appear  quite  norma), 

[In  a  few  rare  cnsea  reeorded  by  Leyden,  Uppenheim,  and  others,  in  addition 
to  the  peripher-al  neuritis  there  vvas  atrop]iy  of  the  celh  of  the  anterior  horas.  or 
dilfused  or  disseminated  patchcsof  intlamniation,  ur  patt-hes  of  poliomyeIiti8.  But 
such  chaiigeii  have  been  too  rare  or  too  sligJit  to  throw  aDy  doubt  on  the  peripheral 
nature  of  the  diHease.J 

By  recent  metbods  of  examination  slight  changes  have  beeu  sometiraes  found 
in  the  spinal  coitl  when  stuiued  accoriling  to  Niss!'s  iiietliod.  Disappearance  of  tlie 
NissVs  granules  of  the  nerve  cells  of  the  anterior  hom  has  b«en observed  along  with 
a  lateral  displacement  of  the  celi  uucieus.  Tlieso  changes  are  probaV>ly  secondary 
to  those  in  the  peripheral  nerves  {reftcdnn  a  dhtance  of  Mariiusco).  They  are 
not  cotistant  {Ot^jerine  and  Thoraas).  By  staining  the  cord  according  to  Marchis 
metliod  degenerateti  tibres  have  been  sometinies  found,  eapecially  in  the  posterior 
coluuins  (Campljell,  Soukhanoff),  in  Lissauer's  zone,  and  occaaionally  in  otfier  parts. 

Aksbnical  Neuritis. — Thia  form  of  multiple  neuritis  h(is  followed  acute 
arseuical  poisoning  from  a  single  hirge  dose  of  arsenic.  In  other  casea  it 
has  been  due  to  chronio  poisoning  from  piginents  contaiaiiig  arsenic,  and 
from  varioua  forma  of  alow  ]X)isomiig.  OccasioniilJy  it  hns  beeu  produced 
by  arsenic  given  in  large  medicinal  dosea  for  chorea  and  other  affections. 
Osler  Htates,  however,  that  only  one  čase  haa  l'ollo\ved  the  uae  of  liquor 
arsenicalis  in  Ms  hosjiital  practiL^e,  although  he  is  "  in  the  habit  of  gi\ing,  in 
chorea  and  antemiit,  doses  vvliich  uiight  be  regarded  as  escessive."  Amongat 
312  eases  of  chorea  treated  \vith  liquor  arsenicalis,  Railton  has  met  with  three 
casea  of  arsenical  neuritis,  iind  he  stutes  that  many  other  children  had  the 
same  or  larger  doses  of  arseuic  without  neuritis  being  produced. 

[Neuritis  from  arsenical  beer  is  considered  in  the  next  seetion  of  thia 
article,  page  301.] 

Si/Tnptoins. — In  some  eases  the  neuritic  syTQptoms  have  developed  a  few 
dajs  or  a  few  week8  after  the  gastro-iutestinal  sjmptome  produced  by 
acute  poisoning.  In  other  eases  the  gastro-intestinal  sjmptoma  have  been 
sUght  or  abseiit,  and  the  neuritic  sjmptoms  have  developed  graduallj.  Some- 
times  conjuuctivitis  is  present  at  the  onset.  The  nervous  sjmptoms  com- 
mence  with  paiu,  nunibness,  and  tingling  in  the  legs,  or  lega  and  amis 
(most  murked  in  feet  and  hands).  The  pain  is  often  greater  than  in  alcohol 
neuritis,  an<l  is  both  superficial  and  deep-seated  in  the  limba.  The  musclea 
and  8uperficiaUy  situated  nerves  are  very  tender  on  pressure.  Loas  of  power 
develops  in  the  legs,  and  the  feet  are  dropped  just  as  in  alcoholic  neuritis. 
The  arms  are  often  paralysed ;  the  commou  exten8or  museles  of  the  forearm 
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are  most  affected,  and  there  is  double-dropped  wri8t.  But  the  flexor8  and 
the  small  muecles  of  the  hund  ure  olten  panily6cd  also,  au<i  this  oocurs  more 
.  frequeatly  than  iu  aleoholic  or  lead  neuritis.  U8ually  tliere  is  paresis  or 
'  paraljsia  in  aH  four  limbs.  Sometiuiea  the  paral^sis  is  limited  to  the  legs, 
but  it  is  8carce]y  ever  limited  to  the  arm&  The  affected  rnuacles  undergo 
atrophy.  Fibnllary  tvvitchings  are  said  to  be  more  frcqueatly  preaent  than 
in  aleoholic  or  leud  neuritis.  On  electrical  esaminatiou  there  is  a  diminished 
excitability,  or  a  rejiction  of  degenenitiou  may  oamr.  The  knee-jerks  dis- 
appear ;  the  plautar  uud  eremasUTic  reflexes  are  diminished  or  absent. 

In  udditiou  to  the  senaorv  syniptom8  already  nientioned  there  is  often 
hypent'Sthe8ia,  which  is  followed  by  dimiiiution  or  losa  of  tactile  sensation. 
Hyi)eralgesia  is  often  present,  or  there  may  be  hyperalge8ia  with  losa  of 
tactile  Ben6ibility. 

Ataxia  is  often  nuted,  and  it  is  sometimes  a  prominent  sTmptom ;  asually 
it  is  combined  with  motor  paresis. 

Sweating  of  the  hands  and  feet  is  common.  The  akin  may  become 
glo88y,  and  often  other  skin  atlections  are  olisen^ed,  such  as  pigmentation 
(diffused  bronzing,  like  that  in  Addi8on'8  disease,  or  circumscribed  small 
pigmented  spotsj,  ervtliema,  herpea  zoster,  hyperkerato8i8.  There  is  often 
falliug  off  ol"  the  hair.  The  pigmentation  and  skin  lesions  are  not  alway8 
preaent. 

Diagnosis. — In  ali  case^a  of  neuritis  of  doubtful  origin  the  ix)88ibility  of 
arsenic  being  the  cause  of  the  ueuritis  should  be  coiisidered.     If  arsenic  is 
entering  the  systeni  it  may  be  possible  to  detect  it  iu  the  urine.     (The 
writer  has  deteeted  arsenic  in  the  urine  by  l{ein8ch'8  test  \vhen  only  tliree 
minima  of  liquor  arsenicalis  were  being  tiiken  tliree  times  a  day.)     It  niay 
ftlao  be  deteeted  in  some  cases  iu  the  huii',  nails,  and  desquamating  epidermis. 
[Crastro-intestinal  svmptoma,  or  conjunctivitis  at  the  onaet,  or  the  presence  of 
[pigmentation  of  the  skin  or  herpes  zoster.  may  indicsite  the  diagnosia.     The 
'examiuatiou  of  food  or  beverages  for  arsenic  may  be  ueceasarv  in  doubt- 
ful cases. 

The  prognosis  is  favourable.     Recovery  U8ually  occurs  if  the  eutrance  of 
3nic  into  the  8y8tem  is  stoppeiL     Secondary  coutraction  of  the  Hexor 
muscle-s  of  the  hands  and  feet  maj  cauae  troubleeome  deforraities. 

Pathotoifical  Anatomi/, — In  the  few  cases  on  record  in  which  micro- 
scopical  examination  of  the  nervous  Bystem  haa  been  made,  the  changes 
found  have  consisted  of  a  parencliymatous  ueuritis  of  the  peripheral  uerves, 
with  atrophy  of  nerve-cella  and  fine  nerve-fibres  in  the  anterior  horns  of  gray 
nnUter.     In  one  čase  there  wa8  also  degeneration  in  the  columns  of  Croll. 

EpiDEMic  OF  Peripheral  Neuritis  due  to  Beek  containing  Arsenic. 

L — During  the  later  balf  of  1900  a  numl>er  of  medical  men  in  Mancliester 

Pnoted  a  great  increase  in  the  cases  of  perijjlicral  neuritis  in  their  praetices. 

Apparently  about  the  same  time  several  medical  men  formed  the  opiuion 

that  probably  some  unusual  toxic  substance  vras  present  in  Manchester 

beer,      But  to  Dr.  E.  S.  Reynolda  the  credit  is  due  of  first  suggesting  that 

the  beer  contaiiicd  areenic,  and  of  first  detecting  the  presence  of  arsenic  in 

it.      Many  cases  coming  under  the  čare  of  Dr.  ReynoldB  at  the  Manchester 

Union  lnlirmary  presented  pigmentation  and  other  atTectiona  of  the  skin 

^fluggostive  of  arseiiical  poiaoning.     Iu  the  praetices  of  other  medical  men 

[tbese  aaeociated  skin  atTections  were  absent  or  much  lesa  frequent.     In 

1888  au  epidemic  occurred  at  Hyfere8  owing  to  vvhite  arsenic  being  put 

inU)  vvine  instead  of  gjrpsum. 

Dr.  Rcvuolds  conchided  that  in  Manchester  and  district  there  vvas  a 
wtde8{iread  and  unusual  epidemic  of  poriphcral  ueuritis  "associated  with 
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ruunmg  of  the  ejea  and  noše  (in  many  casefi),  and  marked  lesioiis  of  the 
skin,"  that  the  affection  wa8  only  meb  with  in  drinkers  of  beer  and  porter, 
and  that  the  casea  dilFered  from  ordiiiary  "  aluoholic "  paraljgis  by  the 
"greater  amount  of  sensorj  and  vaao-motor  disturLance,  and  especially  in 
the  preseuce  of  the  peculiar  akin  leaious  which  are  not  uauallj  present  in 
alcoholic  paraljsis."  He  attributed  the  epidemic  to  the  arsenic  which  he 
had  found  to  be  present  iu  the  beer. 

The  preseuce  of  a  small  qufintity  of  araenic  rii  beer  wus  at  ouce  con- 
firmed  by  others ;  it  vvas  found  also  in  stoufc  and  ale.  Througli  iuvestigationa 
carried  out  by  Professor  Delepiue,  Dr.  Coiitts,  Mr.  Tatteraall,  and  Professor 
Dixon,  the  arseuical  coatamiuation  waa  shown  to  be  caused  by  the  use  of 
sulphurie  aciid,  containing  araeuic  as  au  inipurity,  in  the  preparation  of  the 
glucose  and  invert  siigar  used  in  the  brewiag  of  the  eheaper  kinda  of  beer. 
One  specimeu  of  eulphuric  acid  contained  as  much  as  1-4  per  cent  of  arsenic 
(estimated  aa  arsenioiLs  oxide);  the  gluuose,  0*8  parta  per  1000;  and  the 
invert  sugar,  0'25  per  1000.  Varrous  specimena  of  beer  were  found  to 
conbain  from  O' 14  to  0-3  graina  j>er  gaUou ;  a  few  examiDt;d  later  by  other 
chemiats  were  found  to  coutaiit  a  larger  amount — up  to  1  grain  per  gallon. 
It  wa3  found  that  only  the  glucose  made  by  one  Jirm  of  sugar  manu- 
facturers  vvaa  contamiuated.  As  this  tirm  aupplied  a  large  number  of 
breweries  in  the  North  of  England  with  the  glucoee  used  iu  brevving,  the 
contamination  of  most  of  tlie  teer  wa8  explained.  In  a  few  specimens  of 
arsenical  beer  the  contamination  wfis  traced  to  arsenic  in  the  malt. 

The  following  caae.s  of  neuritLs  from  arsenical  beer  may  be  mentioned 
as  examples  of  the  forms  met  \vith  : — 

1.  Female,  aged  thirty. — For  tive  year8  had  taken  one  kind  of  atout  and 
very  rarely  any  other  form  of  aluohoHc  beverage.  Great  escess  denied. 
Making  allovvance  for  under-estimation,  it  ia  probable  that  amount  vvas 
much  lesa  thau  four  pints  daily,  Onset  of  illuess  with  conjunctivitis:  it 
was  also  noted  that  the  stout  caused  diarrhcea,  Nerv^oue  8y8tem8  siimilar 
to  thoae  of  alcoholic  neuritis.  Legs  and  arms  paralyBed ;  dropped  feot  and 
dropped  wri3t ;  inability  to  walk  ;  abaent  knee-jerks ;  muacular  hyperiilgesia, 
etc.  On  examination  of  specimens  of  the  kind  of  stout  taken,  the  writer 
found  distinct  evidence  of  arsenic  by  Reinscha  test. 

2.  Male,  slight  form. — Severe  gnawing  paina  in  lega  and  arms;  great 
tenderness  of  muscles ;  inabihty  to  walk  owing  ti>  paina  in  feet  and  Tega ; 
knee-jerks  present;  no  aniesthesia;  no  true  paraljsis;  no  pigmentation ; 
hi3tory  of  beer  drinking  (great  exce8s).  On  the  iirst  examinatiou  of  the 
urine  there  was  evidence  of  a  small  qa.'intity  of  arsenic  by  RemBch'8  test. 
Rapid  recovery  by  rest  in  bed  and  abstinence  from  beer. 

3.  Female. — Neuritic  symptoms  like  those  of  alcoholic  neuritis.  Bronzed 
diffused  pigmentation,  cliieHy  on  cliest. 

Syviptomatolt>ffy. — In  aome  cascs  gastro-intesfcinal  symptom8 — vomiting 
and  diurrluKa — were  noticed  at  the  ouset  of  the  iUnesa ;  in  other  cases, 
conjunctivitis.  But  U8ually  these  symptoms  vvere  absent  or  indefinite.  In 
many  cases  there  \va8  a  condition  of  tlie  feet  reseinbling  erythromelalgia. 
The  soles  of  the  feet  were  often  very  red,  tender,  and  painful,  and  bathed  in 
perspiration  ;  sometimes  the  palms  of  the  hands  were  aftected  in  the  same 
way.  Herpes  zMter  (vmilateral)  wa9  pr&sent  iu  a  amall  pmportion  of  the 
casea.  Erythemu,  dillused  or  circumscribed,  and  hyperidro8i3  wer6  often 
noted  Iu  some  of  the  cases  the  akin  wa8  pigmented,  presentiug  a  diffused 
bronzed  discoloration,  like  that  of  Addison'8  diseaee,  or  circumscribed 
macular  or  punctate  pigmentation.  Hyperkerato8i8  wa8  the  akin  affection 
par  excellence  (Brooke  and  Leslie  Roberta).     It  wa8  best  developed  in  the 
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les  and  piilms  which  presented  great  thickening  of  the  epidermis.  with 
thick  desquamating  scales.  In  8ome  caseH  there  wa8  a  combination  of 
erythema  or  pigmeutation  with  the  hjperkeratoais. 

The  nervous  syuiptoms  werc  luiich  the  same  as  those  of  alcoholic 
ncuritis.  Of  the  8ensory  sj-mpt-omSj  pain  in  the  limbs  and  feet,  and  great 
teuderness  (hyperalgesiu)  of  the  muscles,  were  \ery  prominent.  The  knee- 
jerks  were  often  present  and  increased  at  firat  for  a  very  ahort  period; 
afterwards  they  diaappeared. 

In  additioa  to  the  detection  of  arsenic  in  the  beer  taken  by  many 
patients  who  suffered  from  neuritis  frooi  beer  driuking,  careful  examina- 
tion  revealed  the  presence  of  this  poieou  in  the  urine  in  a  niunber  of  cases. 
Professor  Dixnn  ilaun  and  Dthers  found  arsenio  present  in  the  desquaiuated 
epidermic  scales  and  also  in  the  nails  and  hair.  Post-mortem  examination 
in  some  of  the  cases,  but  not  in  aH,  revealed  a  smaU  quantity  of  areenic  in 
the  internal  organa.  (For  the  detection  of  arsenic  in  beer  and  urine 
Reinschs  proeeas  appears  to  be  the  most  convenieut  for  the  medical 
practitioner.) 

A  review  of  aH  the  evidence  published  with  respect  to  the  peripheral 
neuritis  in  Mauchester  during  the  latter  half  of  1900,  shovvs  clearly  that 
the  increased  prevalence  of  the  diaease  can  be  largely  attributed  to 
the  presence  of  arsenic  in  the  beer. 

The  analyses  made  by  Mr.  Kirkby  of  the  kinds  of  beer  which  had  been 
taken  by  a  number  of  patients  suffering  from  peripheral  neuritis  gave  an 
average  of  about  01 1  grain  per  gallou  of  arsenious  oxide.  The  }iighe~'^t  waa 
0"28  graiD  per  gaUon,  the  Iowest  001  grain  per  gallon.  Figures  pubhshed 
by  Professor  Delepine  gave  the  amount  of  arsenic  as  0"14  to  0"3  grain  per 
gallon.  Afterwards,  in  several  instances,  larger  guantities  of  arsenic 
were  foimd. 

Muny  of  the  patients  had  taken  very  large  qnantities  of  beer,  1  to  IJ 
or  2  gallons  daily.  As  Euglish  beer  contains  iisually  about  live  i^)€r  cent 
Kof  alcohol,  auy  individual  taking  one  gaUon  of  beer  daily  would  consume 
about  eight  ounces  of  ethyl  alcohol  (equivalent  to  about  sixteeo  ounces  of 
brandj  daily) — an  amount  of  alcoliol  which  would  appear  to  be  sutiicient  to 
cause  neuritis  apart  from  auy  arsenical  contaniination.  AH  who  lieUeve 
that  alcohol  is  capable  of  producing  neuritis  must  aduiit  that  vvhen  the 
pationt  bas  taken  very  large  quantitie8  of  arsenical  beer — more  than  a 
gallon  dailj— the  resultiug  neuritis  must  be  attributed  in  part,  at  least,  to 
the  alcohol.  The  arsenical  containination  \vould  of  course  increase  the 
toxic  action  of  the  alcohol.  In  the  čase  of  the  most  contaminated  8|)ecimen8 
of  beer  examined  by  Dr.  D^depine,  a  person  consumiug  moi"e  than  one 
gallon  would  take  daily  an  amount  of  arsenic  greater  than  that  coutained 
in  ten  mininis  of  liquor  arsenioalis  three  times  a  day.  It  i»  little 
wouder  tliat  the  combination  of  the  amount  of  alcohol  just  mentioned  with 
this  quantity  of  arsenic  produced  severe  forms  of  neuritis.  But  in 
riooRt  ijf  the  specimens  of  beer  exuminod  the  amount  of  arsenic  in  one 
[gallon  correspouded  to  much  leas  than  this  quantity.  Aho  an  iuteresting 
ipoint.  on  which  uiuch  stresa  haa  been  laid,  is  the  statement  made  by  so 
manv  (>aticuts  lu  the  Mauchester  epidemic  that  the  amount  of  beer  taken 
had  nut  been  griait — three  or  four  glasses  of  the  cheap  beer  d;iily. 

The  umouut  of  ulcohol  in  tliH  moderate  tiuaDtity  of  Uter  taken  by  inany 
of  the  patients  would  appear  to  be  Bcarcely  sufticieut  to  ctiuse  neuritis. 
Hut,  it  maj  be  asked,  would  the  amount  of  arsenic  in  these  smaUer 
quantities  of  beer  be  sutiicient  to  produce  neuritis?  Making  allovvance  for 
undcT-ustimation  of  the  quantity,  it  uppeurs  thut  many  of  the  sutfurers  did 
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not  take  more  thaa  three  or  four  pints  of  beer  ilaily.  In  some  oi"  the 
most  contaminated  Bpecimena  the  aiiioimt  of  arsenic  in  this  quantity  of 
beer  would  be  ulone  sufficient  to  produce  the  neiiritie.  But  in  numerous 
speciiueuB  the  amount  of  arsenic  was  small — from  0'14  to  0"3  graina  per 
giiUon  (Trofessor  Delepiues  figures) ;  and  the  amount  in  three  pints  wouId 
be  equivalent  to,  from  two  to  four  minims  of  liquor  arsenicahs  three  times 
a  day ;  aud  tho  aniount  in  four  pints  woultl  te  equivaleDt  to,  from  about 
three  to  live  minims  of  hquor  araeuicahs  three  times  a  day.  It  bas  been 
pointed  out  by  Sir  Wm.  Gowers  and  Dr,  Bitzzard  that  liquor  arsenicalis  can 
be  taken  mediciuaLly,  along  with  potaasium  bromide,  for  long  pcriods  by 
epileptic  patieuts  vvithout  neuritis  being  produced.  Dr.  R.  W.  Mutjkeuna 
ha.s  Bhown  that  in  cases  treated  \vith  Douovau's  Boliition  for  many 
months  no  neuritis  is  produced,  although  the  amount  of  arsenic  taken  dailj 
(as  arscnimis  iodide)  is  greater  than  the  largeat  estimate  given  hy  Profesaor 
Dfilepine  and  Mr.  Kirkby  of  the  arsenious  oxide  iu  one  gaUon  of  beer. 
Alao  raany  patieuts  auflering  from  anitrnia,  leucocythamia,  and  Hodgkin'a 
diseose  are  often  treated  for  long  jfcriods  wit!i  (pmrititi&s  of  h(|uor 
arsenicalis,  wluch  contaiu  more  arsenic  than  appears  to  have  been  taken 
by  mjmy  of  the  suHerers  from  neuritis  in  the  receut  epidemic  (judgiag 
from  the  aualyses  pubUshed  by  Dr.  D<5lepine  and  Mr.  Kirkby),  and  yet  no 
neuritis  haa  been  produocd.  Gastro-intcstirial  Bjmptnnis  and  pigmentation 
of  the  skiu  appear  to  be  produced  niuch  more  re;idiiy  tlian  neuritis  by  large 
doses  of  arsenic  given  mediciually. 

But  in  medici iial  doses  the  liquor  arsenicalia  is  not  assooiated  with  any 
other  sub.stance  having  a  toxic  efTeet  on  the  peripheral  nerves,  whilst  in 
arsenieal  beer  it  is  asaociated  \vith  alcohol ;  and  this  probably  explain8  tho 
diiference  of  ac^tion.  The  amount  of  alcohol  in  four  pints  of  beer  (for 
example)  would  be  about  equivalent  to  that  in  eight  ounoes  of  brandy.  The 
action  of  this  qua[itity  of  alcoliol,  combitted  with  that  of  a  small  dose  of 
arsenic,  might  well  explain  the  toxic  ettect  on  the  peripheral  nerves, 
thougli  the  same  quantity  of  each  alone  may  be  iusutlicient  to  produce  bad 
results. 

It  appeiirs  to  have  been  clearly  proved  that  a  vet^  lartje  7iumbcr  o/  cmes 
of  peripheral  neuritis  in  Manchester  dunng  the  epideniic  of  1900  can  be 
atiributed  to  the  increased  toidc  action  of  beer  o^ving  to  the  presence  of 
arsenic. 

In  those  cases  in  which  very  large  quantities  of  beer  have  been  taken, 
tho  auiount  of  alcohol  alone,  and,  in  the  more  contaminated  specimeus, 
the  amount  of  arsenic  aloue  would  be  sufficient  to  account  for  the  peri- 
|)heral  ueuritis.  Naturally  the  combination  of  the  two  would  increase 
the  toxic  action  of  the  beer.  In  the  cases  in  which  the  quaDtity  of  beer 
consumed  bas  not  been  great,  probably  the  amount  of  arsenic  prosent  bas 
sometiuies  been  sufficient  to  produce  neuritis,  but  in  niany  cases,  probably 
tho  quantity  of  iirsenic  taken  has  not  exceeded  what  is  often  given  for 
long  perioda  medicinany  without  any  neuritis  being  produced ;  but  the 
combination  of  arsenic  with  alcohol  hiia  appareutly  caused  the  toxJc  action 
of  the  beer  in  such  uioderate  quantities. 

The  importance  of  romhi7ied  toxic  action  has  been  alreadv  recognised, 
with  reference  to  alcoholio  and  other  inctallic  or  organic  poisons,  l»y  Professor 
Oppenheiui  iu  1891,  and  l}y  Profa^sor  Kemak.  Thev  have  pointed  out  that 
a  small  dose  of  a  poisou,  \vhich  we  cannot  regard  as  toxic,  isablo  to  proiluce 
muHiplc  neuritis  \vhen  the  individual  is  aiso  under  the  influeuce  of  a  second 
poisou. 

Sir  WillJam  Gower,  Dr.  Buzzard,  Sir  Lauder  Brunton,  and  Dr.  LuiT 
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lave  attachetl  much  importance  to  tlie  combined  toxic  uctioo  in  the  Man- 
cheater  ejjideiuic  (aee  discussion  at  tlie  Medico  -  CJururgiual  Societj  of 
fliOndon,  Jauuary  8  and  February  12,  1901). 

L£AD  Taralvsis. — This  form  ot  neuritis  aSects  u8uaUy  the  arms  only, 
and  the  sjmiptoms  are  mainly  motor.  It  is  produc<Ml  by  lead  ptoisoning 
in  it6  various  forms,  but  chieHy  by  chronic  poisouing.  It  may  be  due  to 
the  preaence  of  a  minute  quatitityof  lead  in  the  dhnking  water.  It  occura 
in  painters,  plumbera,  t}'pe-8etter8,  file-makers,  potters,  etc.,who  use  lead  or 
its  salts  in  their  \vork.  It  may  be  produced  by  the  use  of  hair-dye8,  etc 
containing  lead ;  or  it  mav  be  due  to  lead-glaze  of  earthen\vare  vessels. 

Lead  paraly8i8  is  often  preceded  by  other  8ymptom8  of  plumbism>  such 
aa  colic  and  constipation ;  very  rarely  by  pain  in  the  muscles  and  joints ; 
^occa8ionally  by  auaemia  or  cachexia.  Souietimes  lead  paraly8is  is  the  tirst 
indication  of  |x»isoning.  Not  infrequently  the  patient  also  presents  signs 
of  arterio-sclerogis  or  granular  kidney,  or  he  may  suffer  from  attacks  of 
gout.  In  pregnant  woman  abortion  occurs.  In  lead  paralysis  a  blue  line 
(is  U8ually  present  on  the  gums,  close  to  and  between  the  teeth ;  it  may  be 
absent,  ho\vever,  if  the  teetli  are  kept  very  clean. 

Leiid  paralysia  U8ually  aflects  both  arms ;  one  a  little  before  the  other, 
,Very  rarely  one  only.  The  onaet  of  the  paraly8ia  ia  8ome\vhat  gradual.  In 
•the  common  form  of  the  disease  the  extensor  communi8  digitorum  ia  the 
mu8cle  tirst  affected.  This  causes  droppiag  of  the  third  and  fourth  fingers, 
and  the  pitient  ia  unable  to  extend  them ;  \vhilst  the  iudex  and  little 
tiugerscan  be  extended  since  they  poasess  additional  extensor  tendona — those 
of  the  exten8or  indicis  and  the  eitensor  rainimi  digiti  re8pectively.  Soon 
theae  muacles  are  also  paraly8ed  and  ali  tlie  tingers  are  dropped.  If  the 
exteu8or8  of  the  ^vriat  are  not  affected,  then  the  hand  can  l»e  extended  at 
the  wri8t  wheu  the  fingers  are  tlexed.  Hut  often  the  extenRor8  of  the  wri8t 
l>e«..iiine  |^«iraly8ed  also,  and  then  both  the  tiugera  and  wrist  are  couipletely 
tlropped,  and  the  patient  Ciinnot  extend  either.  The  extensor  muscles  of 
tlie  tluimb  phalanges  (E.  primi  and  E  secundi  inteniotlii  pollicis)  become 
paralyaed.  whil8t  the  extensor  oflsis  metacarj«  jmllicia  is  8{«ired  for  a  time 
at  Icast.  \V1ien  the  aHection  ia  well  marketl  the  dmpping  of  tlie  tingers  ia 
U8ually  greatest  tovvards  the  ulnar  side.  the  little  tinger  l>eing  most 
"drop{>e(i."  the  in(lex  finger  Icast.  The  Hexor  muscles  ui-u  not  pnraly8ed. 
The  gra-sp  i8  imiNiiredj  however,  \vhen  the  haml  is  in  the  dropjMid  position  ; 
but  wlien  the  hand  is  ptit  into  theexteuded  poaition  thegrasp  ia  gočni  The 
Bupinator  longus  is  iisually  (but  not  invariably)  unaffected. 

The  paralvsis  of  muacles  is  folUnntd  by  vvasting,  and  the  reactiou  of 

legeneration  is  found  on  electrical   exaniination.     Sometimes   there  is  a 

[»vrelling  over  tlu?  back  of  the  hand  nenr  the  wri8t  (Gublera  tuniour)  owing 

pn)b;il>ly  U>  thickeniug  of  the  t»'ndou  Mlieatb«  of  the  loug  extennf>r8  of  the 

fingers  and  to  promiuenoe  of  the  carpal  bonea 

U8ual!y  onlv  the  muacles  already  mentioned  are  affected  ;  but  occa- 

BiouaIly  the  thenar,  hy])othenar,  and  interoasci  mustrlcs  gradually  become 

iraly8ed,  and  the  ]>araly8ia  is  accomjmnir^  by  wiustiug.     In  these  muscles 

l^hero  ia  a  diminutinn  of  the  cxcitability  to  galvauisin  iiml  faradism ;  and 

tliure  may  be  a  qua]itative  change  (o  gsilvatiisin. 

Or<i)f<ioii«lly  auotliur  type  of  lead  i>araly8is  is  met  with  in  which  the 
Ueltoid,  bici"]!««,  lirachialiM  anticuH,  and  supinator  longus  are  iintt  pamly{ied. 
Tho  legH  are  generally  unaHocted  and  the  knee-jorks  present;  in  rare 
1.  however,  the  peronei  and  loug  extcnaor«  of  the  Utcs  are  alfocU^-d,  whilst 
]is  anticuB  i.M  Hjjared.     In  rare  cases  the  piKuis,  iliacus,  and  (juadriceps 
ha  ve  l)cen  alTeeted. 
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Sengation  is  U8ually  normal — \mm,  tenderness,  and  anicstliesia  being 
U8ually  abseut ;  m  the  rare  cnses  in  which  these  sjiiiiitouts  liave  beeu 
recorded  they  lia\e  beeu  verv  wlight. 

A  fine  treiiior,  iucretised  by  niovements,  is  occasionally  j)re8erit  in  the 
Iiands.  In  rare  cuses  paresis  ol"  the  adductor  and  abductor  muscles  of  the 
vocal  cordB  liaa  been  detected. 

Optic  neiiritia  occasionally  devtilops;  it  iuay  be  duf  to  aseociated 
granular  kidney,  or  it  iuay  frtrui  one  of  tlie  chauyos  iu  albuiiaimric  retinitis  ; 
but  in  utlier  vnaes  tlie  kidueys  are  unaliected.  Wben  optic  neuritis  is 
found  tlte  lead  puiBoniug  is  iisuallv  acute;  it  is  preseut  wheu  cerebral 
8ymptoms  iX5Cur.  Po«t-ueuritic  optic  atrophy  and  aniblyopia  without 
ophthaliiiosicopiu  ehanges  have  been  recorded  in  a  few  cases. 

Cerabral  bymplotiis  are  occa8ioualIy  met  with,  such  as  apoplexy  (due  to 
Intmorrhage  or  soltening),  upileptic  uouvulsiouB,  aud  hysterical  8ymptom8. 
A  rare  cerebral  uoujplicatiuu  is  "  lead  eucepImIopatby,"  \vbicb  ahuost 
invariably  terminates  tatully.  In  thia  attectiou  the  patieut  sviiiers 
trem  convulsiona ;  delirium  occurs,  aud  coma  tinally  develops.  The 
temperature  is  raised  to  100  or  101.  and  double  optic  neuritis  is  present. 
In  feniales  this  seriuus  compbcatiou  is  often  preceded  by  hyKterical  8ymp- 
tfOms.  In  rare  cnses  uiental  disturbances,  luania,  meliincbolia, and  progresalve 
men  tal  faihu'e,  have  been  recorded. 

I}iagnoHs. — Doiilile-drnpped  wri8t,  due  to  bilaterul  paralyi4i8  of  the 
extensur  communis  tli^ntoruui,  ■urUhout  ajfectiftn  o/  tke  htjs  and  tinthout 
sensory  si/mptoms,  is  i,'enerally  due  to  lead  jioisoning.  In  the  double-wrist 
drop  iu  alcoholic  or  arseuical  ueuritis,  paiu,  tenderness,  and  other  8en8ory 
8ymptom8  are  usiially  very  prominent,  and  the  legs  are  also  afFected.  The 
presencc  of  a  bhie  Uua  un  the  gums  is  a  most  iui]iortant  iudication  of  lead 
lK»isouiug.  A  hi8tory  of  lead  colic,  aud  e\"ideuce  of  a  source  of  lead 
pojsouiDg.etc,  are  of  rauch  vahie  iu  the  diaguosis.  Tlie  examination  of  the 
driuking-water  nr  nI'  the  patieut'«  urine  for  lead  uiay  be  of  serviee,  thougli 
Pr.  l>ixou  Mauu  lias  8ho\vn  Ihat  the  ebmiuution  of  lead  from.the  system  is 
much  greater  by  the  boweLs  than  by  the  kiduey8. 

Prognosis. — If  the  patient  is  seen  at  the  early  stage  of  the  paraly8is, 
and  the  introductiou  of  the  i.K)i8oa  into  the  8yatem  at  ouce  stopjted, 
recoverj'  soon  oecui"« ;  if  eeen  at  a  later  etage,  recovery  is  uiore  proloaged. 
Death  may  occur  from  as.sociated  granular  kidney,  or  in  rare  eiises  froui 
lead  encephalopathy. 

Fathol(M]ical  Aruitnnn/. — Tino  patiiotog^tcal  ehanges  in  lead  paralysis  are  most 
marktnl  in  the  periplieral  nerves  of  tlie  nriti,  espeaaUy  the  posterior  interos-seous 
(ratlial)  iierve.  TliBse  cimnges  Jiru  uonstrmtlj  fcuitid.  'f l)ey  are  most  iutense  in  the 
terminal  intra  niu.seular  bratu-liGs,  niid  gmduaUy  diminish  towards  the  central 
i'nd  of  thc3  nerve  tibres.  In  tlie  larger  nerve  trunks  they  are  inucli  slighter  ;  the 
cortls  of  the  bnicliial  pleKUs,  und  the  anterior  nerve  roots  are  generally,  and 
posterior  nervu  i'oots  always,  urmfffcted. 

The  fhaiiges  eonsist  u£  u  parenchvmatous  or  degenfirative  neuritis,  and  the 
eonnLX'tive  tissue  l:>etween  the  nerve  tiores  is  usually  little  alfected  ;  but  occnsioii- 
allv  jin  increase  of  the  connective  ti^ue  of  the  epi-,  peri-,  and  endo-neurluin  is. 
found. 

Iu  some  fibres,  presenting  the  early  change,  there  is  degeneration  of  the 
rayelin  sheath,  which  is  broken  u|)  into  globules  and  small  bli^cks  :  the  nerve 
nuclei  are  more  numerous,  and  tlie  surrounding  protoplasni  is  increased  ;  but  the 
ajds  cylinder  is  preserved.  In  oth^r  filrres.  in  stadition  to  these  ehanges  the  axis 
cylinder  tiaa  degenerated  also.  Whilst  in  thf  Hbies  nioKt  allected  there  is  com- 
plete  degeneration  and  ilisappearance  of  myeliu  atid  axis  cybnder.  and  the  nerve 
sheath  is  empty,  with  the  exception  of  the  nerve  nuclei  at  short  intei-vals. 

(lombault  has  described  ehanges  whirh  ho  !ias  been  able  to  detect  in  guiuea- 
pigs  suffering  from  experimental  dirunie  lead  poisouing.     Iu  tlie  early  stages  he 
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found  in  the  same  nerve-fibre  diseased  segmenta  separated  by  healthj  segmenta. 
In  the  former  segment«  the  m^elin  wna  broken  up  into  line  granules  ;  the  proto- 
plasm  »round  the  nerve  nuclei  was  increased  and  the  nuclei  proliferated,  but  the 
axia  cylinder  was  unaffe<;ted.  In  other  libres  the  degenerated  mye]in  globule-s  were 
clustered  into  spindle-shaned  iiwellings,  which  were  separated  from  each  other 
by  naked  axiB  cy]inders.  in  the  iibres  most  degencrated  the  niyelin  had  entirely 
disappeared,  and  only  tlie  axis  cylinders  remained.  Gomhault  distinguishes  theee 
clianges  from  NVallerian  degeneration — (1)  by  their  discontinuity,  diseased  seg- 
ment« being  separated  by  uonoal  segmentš ;  (2)  by  tlie  degeneration  being 
limited  to  the  niyelin,  whil8t  the  axis  cilinder  is  norniaL  To  thLs  tomi  of  degenera- 
tion he  has  given  the  name  of  "«<-'«»«/<  s/gmentaire  p^na-riU."  But  aiong  with 
theise  changes  usuallv  libres  are  found  showing  the  true  Wallerian  degeneration. 
(lonilmults  periaxial  neuritis  is  probably  an  early  stage  of  VVallerian  degenera- 
tion. It  has  been  found  in  lead  paraly&is,  alcuholic,  (uphtlieritic,  and  puerperal 
ueuritis. 

The  apinal  cord  is  normal  in  uiost  cases  of  lead  paralysia.  In  a  few  cases 
atrophv  of  nerve-cells  in  the  anterior  horn  of  the  C5er\ical  region,  with  disapjMjar- 
ance  of  tine  nerve-fibres  in  the  anterior  horn,  has  been  recorded.  But  these 
change!^  in  the  nerve-cells  of  the  anterior  homs  are  very  rare  ;  when  present  they 
are  usually  slight,  and  the  changes  in  the  peripheral  nerves  are  much  more 
advajjcod. 

(In  a  čase  examined  by  Laslett  and  Warrington,  the  nerve-cells  of  the  anterior 
horns  of  the  oervical  reginn,  at  the  level  of  the  8ixth  and  seventh  segmenta,  pre- 
sented  distinct  changes  wben  stained  according  to  Nissrs  niethylene  blue  metnod. 
The  nuflei  of  the  cells  were  placed  very  eccentrically,  and  theNissl  bodies  of  the 
celi  protoplasm  were  dispersed  over  the  body  of  the  celi  in  the  form  of  fine 
j)ow«ler.  Often  in  the  central  niass  of  a  celi  an  actual  disanpearance  of  the  blue 
colouring  matter  was  noticed,  the  result  of  a  process  or  chromatolvais.  The 
anterior  nerve  roots  of  the  sixth  and  seventh  segtnents  showed  atropnied  filtres, 
and  the  posterior  interosseous  nerve  wa8  markedly  degenerated.  In  the  fourth  and 
Jifth  .s«'gincnts  of  the  cer\-ical  region,  the  celi  changes  were  almost  absent.  The 
chunpes  in  the  nerve-cells  of  the  cord  are  regarded  as  secondary  to  the  peripheral 
neuritis,  and  as  the  result  of  the  altered  state  of  functional  activit;  foLrowing 
atrophy  of  the  axon8  of  these  cells.) 

The  paralysed  niuscles  are  pale  and  atrophied  markedly  ;  in  advanced  cases 
they  consiat  chiefly  of  connective  and  fibrou.s  tiaaue,  with  remnauts  of  muscle 
tibre«.  Microscopical  exaniinat)on  ahovvs  that  the  muscle  fibres  are  atrophied.  The 
trans verse  striation  is  often  preserved,  but  in  advanced  cases  it  may  be  lost.  The 
muscle  nuclei  are  proliferated.  In  advanced  cases  the  sarcolemma  sheath  cuntains 
granules  only,  or  it  may  be  empty.  The  connective  and  adipo.se  tissue  between 
the  muscle  tibres  is  increased. 

Whilst  most  observers  regard  the  changes  in  the  peripheral  nerve-s  as  the 
primary  affection  in  lead  paralysis,  Erb  and  Remak  think  that  the  peripheral 
neuritis  is  secondarj  to  soiue  functional  change  (as  yet  unreoognised)  in  the  ner\'e- 
cells  of  the  anterior  horns. 

MKRCtiKiAL  Neuritis. — A  small  number  of  cases  are  on  record  in  which 
iijultii>le  neuritis  similar  to  alcoholic  neuritis  (e8pecially  the  ataxic  form) 
hu»  de  velo]  »ed  in  patients  who  were  uuder  niercurial  treatment.  The 
iKitients  have  often  been  svphilitic  or  alcoholic.  In  some  of  the  caaes  it 
haa  not  been  possible  to  decide  whether  mercurj,  8yphili.s,  or  nkoliol  has 
cauaed  the  neuritis.  In  the  čase  of  Spitzer  there  wa8  mercurial  »ilivation 
and  »tOMiatitis,  and  the  aymptoiu8  subsided  when  the  mercury  wa8  dis- 
contiuued.  A.s  mercury  is  used  so  often  in  medicine,  and  neuritis  foUovving 
its  lulmiiiistrution  is  so  rare,  Schultze  suggcstH  that  the  cjises  may  be  due  to 
coinbined  toxic  octiou  of  mercur}'  and  alcohol.  Severa!  writer8  have  }X)inte<l 
out  that  »yphilitic  polyneuriti8  is  made  worBe  by  niercury. 

DiPiiTHKamc  Nkukitis. — This  is  the  most  common  form  of  multiple 
neuritis  l'ollowing  an  infectious  disease.  It  u8UHlly  develops  two  or  three 
vveeks  aft«r  diphtheria,  and  ujay  foUow  either  a  ruild  or  severe  attack.     In 

moet  cotnuion  form  ]jaraly8is  of  the  soft  palate  is  the  first  syiuptom. 

a  result  thoreof  the  voioo   has  a  naaal  twaug,  thero  is  dithc'uliy  m 
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8waUowing,  and  fluids  regurgitate  tbrough  the  ndae:  the  goft  palate 
hangs  down  at  the  back  of  the  iiiouth,  and  ia  not  raised  oq  pliouation. 
Usuallj  the  mucoua  membrane  of  the  soft  ^»alate  is  anresthetif.  and  the 
palate  retiex  cannot  be  obtained.  In  aoine  casea  no  further  ajmptoma 
develop,  but  in  other  cases  the  ocular,  pharjngeal,  or  larj-n^j^eal  musclea 
are  alao  affected.  There  is  inabilitj  to  see  amall  objects  close  to  the 
eye8,  such  as  small  print,  ovving  to  loss  of  the  power  of  acconimodation 
from  paraljais  of  the  ciliary  muscle.  The  pupila,  ]»uwever,  are  generollj-' 
unaffectedj  and  react  botli  to  light  aud  wheu  the  patient  attempta  to 
accommodata.  OccasionaU)'  the  8ixth  nerve  is  paraljsed  on  each  side ; 
very  rarely  other  ocular  muscles  are  paraljsed.  The  miiscles  of  the 
}>haryux  may  hecome  paraljsed,  and  great  difticultj  in  8\valIo\ving  is  caused 
therebj.  The  raiicous  membrane  of  the  pharynx  and  larynx  may  become 
aoaesthetic,  and  retlex  movements  connected  with  these  parts  uuiy  be  lust. 
The  muscle  tibres  which  depres-H  the  epiglottis  may  become  para.ly8ed  also. 
Ovving  to  the  three  affectious  just  mentioueJ  food  ia  verj  liable  to  fiud  its 
vvay  into  the  larynx  and  trachea.  The  recurrent  laryngeal  nerve  is  some- 
times  allected,  and  the  muscles  of  one  or  botli  vocal  cords  are  paraly8ed ; 
the  voice  becomea  hoarse  and  there  ia  aphonia. 

When  one  or  more  of  these  localised  forma  of  paralysiH  are  present  the 
knee-jerks  are  usuallj  absent ;  but  there  muy  be  no  other  aifection  of  the 
limbs.  In  most  cases,  however,  other  evidence«  of  neuritis  in  the  limbs 
develop^  such  as  numbnea^  and  weaknes8.  Often  the  paraljisis  of  the 
l>alate  has  diaappeared  bcfore  the  limbs  are  unich  aifected.  The  iveakneas 
of  the  limbs  increases,  and  jiasses  on  to  complete  paralysi9.  Freqnently  both 
aruis  and  legs  are  affected,  sometimes  the  legs  ouly,  The  knee-jerks  are 
absent,  nnd  sometimes  the  reactioa  of  degeneration  is  olttained.  In 
addition  to  uuuibnuas  tind  tingliug,  aua>flt!iesia  may  be  present  in  the 
liuiba  ;  or  there  muy  be  diminution  of  seusation  to  tactile  impres-sions, 
dimiuished  power  of  localisiug  sensation  and  of  telling  the  position  of  tho 
limbs,  whilst  at  the  same  time  hyperalge8ia  ia  present. 

lu  a  smalt  proportion  of  the  cases  the  syinptoins  consist  chieHy  of 
numbness  and  tiugling,  \vith  ataxia  and  unsteadinesa  in  walkiug.  In 
thcae  cases  the  kuee-jerks  are  absent,  and  henco  they  bearsome  reaemblance 
to  locomotor  ataxia. 

The  bladder  and  rectuni  are  not  )iaraly8ed.  The  uffectiou  of  the  limba 
U8ually  does  not  reach  its  height  for  one  to  three  months,  and  by  this  time 
the  paraly8i3  of  the  palate,  ocular  or  laryugeal  muscles  has  generally 
aubaided. 

In  rare  cases  paresis  or  paralysis  of  the  muscles  of  the  face,  neck,  or 
trunk,  or  of  the  intercoatals  has  been  recorded.  Sometimes  the  diaphragm 
becomes  paralysed. 

The  localised  paraly3i8  usually  diaappeara  in  a  fevv  weeks,  but  the  severe 
generalised  affection  of  the  limbs  generally  does  not  disjippear  for  three 
months  or  longer. 

The  proguosis  is  favonrable  when  the  aHection  ia  liraited  to  localised 
paralysi8  of  the  palate  or  ocular  muscles.  In  the  severe  forma  the  chief 
dangers  conaist  of  eardiac  failure  (?due  to  neuritis  of  the  vagus) ;  inabilitv 
to  8wallow,  aud  8low  starvation  ;  brnucho-pneumonia  through  the  entrunce 
of  food,  etc.,  into  the  trachea  ;  and  paralysis  of  the  diaphragm  frnm  neuritis 
of  the  phrenic  nerve. 

Tlie  dinffitosis  is  ea8y  if  the  paralytic  8ymptom8  foUovv  a  vrell-marked 
attack  of  diphtheria.  But  often  the  throat  affection  has  been  slight  and 
ita  nature  indetiuile ;  in  such  cases  the  combinatiou  of  paraly8is  of   the 
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palate  and  of  the  ciliary  musclea,  along  with  absent  kaee-jerka.  isalmost 
diagnostic.  If  the  local  piiraljses  of  the  palate  or  ocular  muscles  have 
di8api.»eared  the  dilFerencjo  of  the  sensor}'  svmptoms  io  diphlheritiu  and 
alcoholic  puraljaia  is  of  importance:  in  diphtheritic  neuritis  pain  in  the 
limbs  aud  tendemeas  of  the  nerves  and  musclea  are  slight  or  absent;  iu 
alcoholic  and  araenical  neuritis,  usuallj-  niarked.  The  ataxic  form  ditlere 
from  true  tabes  by  its  more  rapid  de%*elopment,  by  the  absence  of  shooting 
pain,  and  U8ually  by  the  normal  pnpillary  reactions. 

Pathologicnl  Anatoinif. — The  most  constant  and  important  change  is  multiple 
neuritis  in  the  peripheral  nerves.  The  nerves  in  the  neighbourhood  of  the 
diphtheritic  process  (»oft  palate  and  fniices)  are  first  affected  ;  they  present 
markenl  n«untic  cbanges.  In  the  liiubs  the  neuritic  changes  aro  most  niarked 
in  the  tine>st  branches  of  tiie  peri])lierat  nerves,  amt  the  nearer  the  spinal  cord  the 
nerves  are  exaniined  the  lejjs  niarked  are  the  changes.  The  neuritis  Ls  souietiines 
of  tho  degenerativc  or  parenilijniatous  forni.  In  other  cases  there  is  both 
parenchjniatousand  interstitial  neuritis;  the  connective  tissue  between  thenerve- 
nbres  is  increiLstnl,  utid  occasionally,  by  (»deina  and  inilatnuiation  of  the  connective 
tissue,  suiall  nixiular  sweUings  are  produced.  Micro80opically  these  Kinall 
8wellings  present  intiltration  (»f  the  connective  tissue  with  nuiucrous  cells,— 
leuc«X!yte»  and  compound  granular  celi«. 


Not  infrequent)y  in  the  oraniat  nerves  supplviug  the  laryiiz  and  eye  muscles 
*ound.     Clianges  have  als 
and  pharyngeal  plexus 


ncuritic  oh.inges  are  found.     Clianges  have  afso  been   recorded  in  the  cardiac 


(JecjLsionallv  degenenition  lias  been  found  in  the  anterior  spinal  nerve  roots. 
Tn  some  cases  the  nerve-cells  of  the  anterior  horns  of  gray  matter  of  the  spinal 
Cord  are  atrophied,  and  their  processes  diminishod  :  also  occasionally  a  prohfera- 
tion  of  the  neuroglia  of  this  region  with  increase  ol  its  nuclei  hns  been  recorded. 
Tho  paralysed  muscles  niay  show  no  definit«  changes  micro8copically,  or  degenera- 
tive  atrnphy  nr)ay  he  found  similar  to  that  obaerved  when  muscle  ner\'es  are 
<legenerate<l.  In  a  few  rare  cases  the  muscular  changes  have  been  niarked,  and 
the  interstitial  connective  tissue  proliferated.  No  diphtheria  bacilli  can  bo 
found  in  the  degcneratod  nerves,  and  it  has  been  shovn  by  the  experiiaents 
of  ltoux  and  of  Sidney  Martin  that  paraly8is  and  jieripheral  neuritis  can  1» 
causiHl  in  aniniaU  by  the  iiijection  of  a  toxin  obtaiiied  from  a  cultivation  of  the 
diphtheria  badlli.  There  can  l>e  no  doubt  that  a  t^i^in  produced  by  the  diphtheria 
bacillus  is  tho  cause  of  the  diphtheritic  neuritis  in  tnan. 

PuEBPERAL  Multiple  Neuritis. — This  is  a  very  rare  form  of  neuritis 
which  niay  occur  both  during  pregnancy  and  after  delivery.  It  is  not  due  to 
injnry  of  nerves  during  parturition.  It  has  been  attributed  to  puerperal 
auto-intoxiciition.  The  diagnosis  depends  on  the  aasociation  of  the  neuritis 
with  pregnancy  or  parturition,  and  the  abeenoe  of  alcoholi><ai  or  other 
cauaes.  (Turnej  admits  that  not  infrequently  alcohol  and  the  puerperal 
State  seem  to  co-operate.) 

In  the  most  common  generalised  form  the  8ymptoms  oorrespond  to 
those  of  alcoholic  multiple  neuritis.  In  a  few  of  the  caaes  optic  neuritis 
has  lieen  also  present.  In  a  second  form  there  is  a  localised  polyneuritis  of 
the  uppi^r  or  lovver  liuibs  with  pains,  nerve  tenderueas,  paraljsis,  and  mus- 
c\ilar  wartting.  In  the  iipper  limbs  the  ulnar  and  median  nerves  are  most 
aHec^tetl ;  in  tho  lower  limbs  the  anterior  crural  and  acialic  nerves.  In  a 
third  form  neuritis  of  a  single  nerve  (ulnar  or  sciatic)  is  met  with.  In  a 
few  rare  častna  the  sympt<.)m8  have  resombled  those  of  Landry'8  paraly8i8. 
(An  ol«telricnl  neuritis,  due  to  the  traumatic  injury  of  nerves  in  the 
jHjlvis  during  delivery  haa  also  been  recorded.) 

Tht^  pathological  examination  in  a  čase  reported  by  Korsakuvv  and 
Serbski  rovouled  parpnchymatou8  neuritis  in  the  peripheral  nerves — most 
marked  in  the  smalLtst  branches.  There  were  also  changes  in  the  Ititnbar 
and  sacral  ploxu8,  und  in  Hevcml  cranial  nerves.  There  wa8  au  iDcrease  of 
neuroglia  in  GolFs  coIumnH  and  in  the  lateral  columns  of  the  spinal  oord ; 
ihervviBe  the  central  uervous  8y8tem  wa.H  normal. 
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DiABETic  Netjritis. — Thc  knee-jerka  are  not  infrequently  absent  in  hos- 
pital  patients  suffering  from  a  severe  form  of  tliiitx;teH  mellitua.  In  100 
hospital  eases  sulTering  froni  diabetes  mellitus  the  wTiter  found  the  knee- 
jerks  both  abaent  in  49,  both  present  in  45,  one  absent  and  one  present  in 
6.  Amongst  diabetic  patienta  seen  in  private  practice  the  knee-jerks  are 
only  absent  in  a  small  percentage.  In  tbirty  mses  seen  in  private  practice 
recently  by  the  vvriter  the  knee-jerks  were  present  in  ali. 

Tlie  loaa  of  the  knee-jerks  i.s  probably  due  to  chunges  in  the  peripheral 
nervea  in  most  cases,  and  thia  has  been  verilied  by  the  pathological  esamina- 
tion  in  severni  instancea ;  but  the  \vriter  has  found  the  peripheral  nervea 
nomial  micro8Copically  vrhen  the  knee-jerks  have  been  absent. 

In  the  late  stagea  of  the  diabetes,  and  e8pecially  in  diabetic  coma,  the 
knee-jerks  are  absent  in  most  cases,  but  not  in  ali  (see  article  "  Diabetes 
Mellitus.") 

In  addition  to  the  losa  of  knee-jerks  other  symptoms,  probably  of 
ueuritic  origiu,  are  sometimes  present,  siich  aa  freiptent  cramps  in  the  cali" 
muscles,  gnawing  pains  in  tbe  iGgs,  tenderness  of  the  calf  umscles,  numb- 
nesB  and  tingling,  and  feebleueas  of  the  lega.  The  calf  muscles  niay  be 
80  teuder  on  pressure,  that  the  patient  is  unable  to  bear  one  leg  upon  the 
other  in  bed. 

In  rare  cases  actual  paraly8i8  of  the  legs,  with  dropped  feet,  and 
8ymptom8  siniilar  to  those  of  alcohoUi;  ncuritia  are  present. 

Occa8ionally  perforating  ulcern  of  the  feet  are  met  witb,  and  u8uaUy 
they  are  associated  with  slight  or  well-marked  indications  of  neuritia. 

In  a  few  cases  pain,  pareaia.  and  nenritic  8ymptom8  have  been  observed 
in  ibe  disLribution  of  the  anterinr  crurnl  and  obturator  nervea. 

linre  forma  of  localised  pareais  or  paraly8is  of  single  muscles  (probably  of 
neuritic  origiu)  Imve  also  Leon  described. 

In  a  few  caKea,  the  clinical  diagnosis  of  peripheral  multiple  diabetic 
ueuritis  has  been  confirmed  by  pathologiciil  examination. 

The  changea  have  U8ually  been  those  of  parencbymatous  (degenerative) 
neuritia.  (In  a  vase  recorded  by  Fraser  and  Bruce,  aegmental  periaxial 
nfiuritis  wa8  f<mud.) 

In  most  of  the  caaes  of  diabetic  neuritia  recorded  the  patienta  have 
be^n  over  the  age  of  50,  and  oftcu  the  amount  of  sugar  in  the  urine  has 
been  amall.  In  severe  forma  of  diabetes  in  younger  patienta  (with 
abundant  augar  excretion)  well-marked  neuritis  ia  extreniely  rai^e.  Hence 
diabetic  ueuritis  is  believed  to  be  due,  not  to  sugar,  but  to  the  presence  of 
some  other  as.soc'iated  toxic  substance  in  the  By8tenL 

Otijer   FoiiMS  OF   Neuritis. — Neuritis  occasionally  follow8  injluensa. 
It  may  affect  ali  four  bmbB,  aa  in  aboholie  neuritis;    but   this  is  rare.| 
Moro  commonlv  it  is  localiaed  in  certain  groups  of  muscles  or  certain  partai 
of  one  or  two  limba. 

There  are  otlier  caaes  of  neuritis  in  which  no  cause  can  be  ascertained, 
so-called  idiopathic  muUiple  neuritis.  In  these  čase«  the  sjTiiptoma  may 
reaemble  those  of  multiple  neuritis  from  aleohol  and  other  cauaes.  In 
several  cases  of  this  form  of  neuritis  double  facial  parulysi8  has  been 
recorded  ;  it  was  present  in  one  of  tlie  \vriter'8  casea 

Manv  OAses  recorded  as  LaDdry's  paraly8i8  have  probably  been  due  to 
peripheral  neuritia  (see  article  on  this  disease,  and  monograph  by  Drs.  Eoas 
and  Bury  on  peripheral  neuritia). 

(For  description  of  neuritis  in  beri-bejci  and  lepro8y  see  articles  on  theae 
diseases.) 

The  other  forma  of  neuritia  are  too  rare,  and  too  clo8eIy  resemble  the 
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fonns  already  conaidered,  to  pemiit  of  separate  deacription  in  this  article. 
In  the  work  of  Dr.  Roas  and  Dr.  J.  S.  Bury,  and  in  RemAk*8  rečen  t 
luonograph,  detailed  accounts  of  these  rare  torms  are  given  (aee  Biblio- 
graphy). 

TitEATMENT  of  MuLTiPLE  Nkubitis. — The   most  important  point  as 
I  regards  tlie  treatmeut  of  niultiple  neuritis  is  to  discover  the  cause,  and,  if  it 
Ibe  BOine  toxic  Hubstunce  entering  the  8y8tem  daily,  further  chronic  poisoning 
should  be  prevented. 

In  alc(^holic  neuritis  ali  alcoholic  beveragea  should  be  discontinued. 
Also  in  other  forma  of  neuritis  it  is  well  U)  forbid  alcohol,  or  to  alJow  only 
a  very  small  quantity  in  order  that  there  may  be  no  riak  of  "combined" 
toxic  action.  In  neuritis  from  lead,  arsenic,  mercury,  carbon  disulphide, 
nai)htha,  carbon  nionoxide,  dinitro-ljenzene,  it  may  be  nece88ary  for  the 
patient  to  change  hia  occupation  or  to  take  special  precjiutions  to  prevent 
the  cntranco  of  these  poiaons  in  to  the  8y8tem.  (In  a!l  casea  of  doubtful 
i>rigin  beer  or  alcoholic  beveruges  taken  by  the  i>utiout  »hould  be  examiued 
for  arsenic.) 

Ctiiuplete  rest  in  bed  is  most  important  in  ali  forma  of  neuritis  (with 
the  exception  of  lead  neuritis).  It  is  very  desirable  that  careful  atteution 
ebould  {le  paid  to  the  feediug,  and  the  patient  should  have  an  abundant 
quantity  of  suitable  nutritious  food.  Milk,  cremu,  eggs,  fatty  fooil  and  cod- 
liver  oil  are  thought  to  be  of  nmch  service. 

In  alcoholic  neuritis  it  is  often  nece88ary  to  remove  the  patient  to  a 
hospitol  or  nursing  home  in  order  to  prevent  the  alcohol  being  continued. 
As  tuberculosis  so  frequently  occurs  as  a  complication  in  alcohohc  neuritis, 
it  is  most  important  that  the  putienfs  i-ooiii  should  be  vvell  ventilated,  and 
jthat  aH  precautions  should  t«  taken  to  prevent  tlie  po88il>iUty  of  tubercular 
ifection ;  also  in  view  of  this  risk  evervtliiog  shuuld  be  done  to  improve 

general  nutrition.  In  the  e^irlv  jjeriods  of  the  disease  it  is  U8ually 
^coooBorj  to  give  drugs  for  the  relief  of  paiu,  such  as  nntipyTin,  autifebrin, 
phenjicetin,  and  8alipyrin ;  cocaine  or  opium  may  l)e  occa8ionally  nece88ary, 
The  limbs  ai*e  sometioies  uiore  comfortable  when  surrounded  by  cotton- 
wool.  For  sleeplessness  sulphoual,  trional,  or  chloral-amide  may  be  neces- 
sary ;  if  thero  is  also  much  excitement  a  small  dose  of  hvoscine  is  often  of 
service.  If  the  hearfs  action  is  feeble  small  dosas  of  digitalis  are  advisable. 
In  the  chronic  stages  of  the  disease  tonic«,  such  as  quinine,  strychniue,  cod- 
liver  oil,  are  indicated.  and  potassium  iodide  is  thought  to  bu  of  slight 
enTvice  by  some  \vrit«rB. 

A  vpire  "  cradle  "  should  l>e  placed  over  the  feet  to  prevent  the  pressure 
of  the  bed-clothes,  which  would  increase  the  foot-drop.  Alf*o  it  is  importjint 
to  keep  the  feet  at  right  angles  to  tho  leg«  by  the  use  of  a  .snn<l-bug  ur  foot- 
Bj)lint ;  in  this  way  the  dropping  of  the  feet  is  rectified  and  pernianent  lisa- 
tion  of  the  feet  in  the  position  of  talijies  e<iuino-varu8  is  preventod.  There 
is  a  gre«it  tendeucy  for  the  legs  to  I«  fl«x«.Kl  at  the  hipa  and  kiiee,  and  to 
l)ecome  permaneiitly  fixe*l  in  this  |)oaition.  Hence  the  legs  should  l>e  kept 
exteniled  as  much  as  jMiSHible.  After  the  acute  8tage  htis  passed  the  daily 
Htimulrttion  of  the  paralysed  muscle  vvith  the  galvunic  current  tenAs  to  main- 
tain  their  nutrition  until  tho  dogenerated  nerves  ret-over.  Massage  is  of 
service  in  the  luter  period  of  tlie  di.'«ea8e,  (he  liml«  UMng  ruhl)ed  in  an 
upwiird  direi;tion.  Also  pit-sHive  movenients  at  the  variou«  joint«  should  bo 
mad«.  But  niasBage  shotdd  m)t  be  given  when  the  limbs  are  verv  painful, 
juid  it  should  uever  l)o  continued  if  it  gives  great  i>ain. 

These  remurks  on  the  tr«atment  of  alcoholic  neuritis  apply  nlscj  U?  most 


of  the  other  forms  of  neuritis.     The  following  points  may  bc  menlioned  in 


312 


NERVES:  NEUEALGIA 


addition : — In  lead  nenritis  potassiuni  iodide  is  u.stially  c^veu,  as  it  is  eupposed 
to  increase  the  eliiuination  ot"  leatl  frorii  Lhe  svHtein.  (This  suppiised  actiou 
ha8,  hoAvever,  been  rectintl}'  disputud  by  Ur.  ])ixon  Manu.)  Oliver  tliinks 
tbat  mouosulphite  of  soda,  gr.  5-10,  three  timea  a  day,  aida  the  eliniinatiou 
of  lead.  Aperienta  containing  aaline  sulijJmtes  are  tbought  to  be  of  elight 
Benice  also.  Galvanism  of  the  paralvsed  luuscles,  \\ith  maaaage,  tends  to 
kecp  up  their  nutrition  uutil  the  degenerated  uerve-librea  recover.  An 
ulDundaiit  nutiitiniis  diet,  a  pure  atmoephere,  open-air  exercise,  and  \varm 
batFiH  are  of  sorviue. 

As  regards  ilipbtheritic  nenritis,  the  antitoxin  treatiiient  of  dipbtheria  _ 
liaa  no  etiect  in  preventing  its  development.  When  there  is  dilhcultT  iu 
8wallowing  it  is  necessarj  to  feed  the  patient  witli  an  (Psophageal  tube  or 
by  nutrient  eneiuata.  If  t!iere  l>e  any  signa  of  oardiac  failure  tlie 
patient  should  uot  be  allowed  to  eit  iip  iu  bed,  and  digitahs  nr  callein  may 
be  given.  "VVbeii  the  breatbing  is  diH1i:uIt  artificial  vespiratiou  may  be  of 
service  in  ciirrying  the  patient  tbrough  a  period  of  tt'mporary  respiratory 
failure. 

In  malarial  nenritis  quinine  should  be  given. 

In  arsenical  neuritis  potaasium  iodide  is  said  to  lie  of  Bouie  service  in 
removing  araenic  from  the  sy.stem,and  niay  be  given  if  there  are  no  signa  of 
cardiac  faibn'e. 

In  diabetiu  neuritis  the  iliet  should  be  restricted  according  to  the  form 
of  tbo  ilisease  (soe  artiale  ou  *'  Diabetis  Mtdhtus").  Sodiuiii  Siiliuvlate  or 
antipyT!n  should  l>e  given. 

In  tlie  piierperal  neuritia  occa8ionally  it  may  be  neceasar}'  to  bring  on 
labour  artiticjiaUy. 

LITERATURE,— General :  Dkeschfelu,  J.  Brain,  1884,  vol.  vii.  ;  1886,  vol.  viii.— 
BuzJiAUD,  T.  Paralif^isfroiii  Periphcrttl  NeurUia.  Loiid.  1886. — Levdkn,  E.  Die  Ent^^Tui- 
nn(f  der peripheren  Ntrvcii.  Berlin,  1888. — Rohs,  J.,  anii  HuKV,  J.  S.  On Peripheral  Neurilis, 
Loud.  1893  (moijt  complete  accuunt  in  Englisli  liloraturo,  witli  estensive  bibliograjihj). — 
BrKV,  J.  S.  Article,  "  PeripherAl  Nenritis,"  Prof.  Clilloid  Allbutfs  Sijstem  of  Medicine, 
vol.  vi.  Lond.  1899. — ScarLTZK,  F.  Lehrbueh  d^r  NermukranhlnHni,  Bd.  L  Stuitgart,  1898. 
—  OrPENftKiM,  H.  Lehrhudt  drr  Nrrveiikrankhtilen.  Berlin,  1898. —  Rkm.VK,  E.,  »iid 
Fj..\tai',  E.  Xfiirilis  oiiil  Pol ;iitfuril is.  Wien,  1899  (most  rccent  work).  Epidemic  of  Peri- 
pheral  Neoritis  from  Araenical  Beer :  Revnoi-hs,  E.  S.  Britith  Mat.  Jovrnul,  Kov.  24  *u<l 
Dec.  22,  IBOO;  and  Litnctt,  ,taii.  19.  1901.— The  Dritish  Mril.  Jonrual  and  iMncet,  vol. 
ii.  1900  and  vol.  i.  1901,  contiiincd  nittny  iirli«lca  f>n  tliis  ejiidemic.  Onlv  the  fo]lowing  refer- 
encea  can  be  li^re  given  : — Buook,  H.  O,,  and  Robert«,  L.  Brit.  Jtruni.  of  DernuUologt/. 
April  1901.  — KiRKBV,  W.  Britith  Med.  Jountal,  p.  1588,  Dftc.  1,  1900. — Mann,  Dixo.\. 
Britij  Med.  Juurn.  ]i.  397,  vol.  i.  1901.— Mackenna,  R.  W.  Bi-i/inh  Med.  Joiirtuil,  p.  8&, 
vol.  i.  1901. — OrrF.NHF.iM,  BrrUiu-r  klin.  rt  oc/u,  1891,  No,  49.— Remak.  Nmriiistind  Pf>ly- 
n«i*riti9,  p.  198.  Wien.  1899.  Besides  referenees  to  varions  loruis  of  murilis  iu  tbe  works 
alreAdy  nientioued,  the  follovviug  u)sy  be  addnd  :— Alcoholic  Neuritis  ;  MviuKEsro.  Compt. 
Jlendui  de  la  sijc.  biolog.  Nov.  30,  189.'»,  and  Jan.  2.'i,  1W6  (l'atliology). — B.u.i.kt.  Prog.  w<5rf, 
June  27,  1896  (P&thology).  Anenical  Neuritia  :  Dana.  Brain.  vol.  i\  Lead  Neuriti«  : 
La.slett,  E.  <.'.,  and  WAniiiNi;TON.  W.  H.  Brain,  p.  224,  1898.  Puerperal  Neuritis: 
TintNF.V.  St.  Thom(ui'x  Ifonjrilnl  Bf.port,  1898.  Diabetic  Nenritis:  Wii.i.i  \ms.ix,  R.  T. 
Diaheltu  Mellilus  avd  its  TreatiiioiU.  Lond.  1898.  Nenritis  from  Corbon  Disulphide : 
K6.STEK.     Archivf.  Psyeliiatrie  %iwi  Nervtnk-rankheilm,  Bd.  5xxiii.  H.  3. 
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The  term  neuralgia  is  appUed  to  pain,  uaually  paroxy8mal  in  nature,  which 
follows  the  course  of  a  nerve  or  its  branche»,  but  vvhich  ia  not  associated 
with  grofifl  or  organic  leaions  of  any  part  of  the  nervuus  8y8tem. 
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£iiology. — Neuralgia  is  a  disease  of  adult  lite.  Children  rarely  suUer. 
It  18  often  associiited  with  aniemia,  occaaiunaIIy  with  gout,  diabetes,  rheu- 
matiBiii,  raalaria,  or  an  acnte  infectioua  disease  such  na  tvphoid  tever.  In 
femules  it  ia  more  liable  to  occur  at  pubertj,  during  pregnancj  and  tlie 
puerperium  and  at  the  climacteric  period. 

Old  age  and  arterio-sclerosis  appear  to  predlspose  to  one  form  of  the 
disease. 

Very  frequently  uenRtl»^ia  is  exc!ited  by  exposure  to  oold,  loeal  or 
general,  ooiasionullj  by  emotional  disturbancea.  Injuries  to  uervea  mav  be 
foUovved  by  obstinate  neuralgia. 

Trigeminal  neuralgia,  especiallv  that  form  aflecting  the  first  branch, 
niay  follow  inHuenza,  infectioua  diseases,  or  malaria;  it  may  be  associated 
witli  chronic  catarrh,  or  ijew  gro^tli  affecting  the  nas^il  uiiicous  mem- 
brane, or  \vith  chrooic  catarrh  or  disease  of  the  ti-ontal  sinua ;  occasi<;inaUy 
it  has  followed  a  nami  oporation.  Trigeminal  ncuralgiu  mav  be  e.vcited 
by  caries  and  other  af!'ectiou8  of  the  teeth,  by  disease  of  the  alveolar 
processes  of  the  ja\vB  il)oth  when  the  teeth  are  preaent  and  aijsent).  by 
disease  of  the  periosteiim  of  the  bony  canals,  through  which  branchea 
of  the  fifth  nen'e  pasa  ;  occasionally  it  is  asaooiated  with  diseases  of  the 
eye,  with  errors  of  refraction,  diseases  of  the  tongue  and  ear.  Some- 
tiuies  neuralgia  is  due  to  hy8teria  or  neurasthenia.  In  many  caiies  of 
severe  ueuralgia,  e8pecially  of  the  epileptiform  variety,  no  cause  cau  be 
detected. 

Sym}ttoms. — The  chief  8ymptom  of  neuralgia  is  pain,  paroxy8mal  in 
nature,  in  the  distribution  of  one  or  more  nerves.  The  duration  of  the  pain 
may  be  very  short  (few  seconds  or  minutes),  or  it  may  continue  for  an  hour 
or  more.  There  are  intervala  betvveen  the  attacks  in  \vhich  the  pain  is 
abaeut  or  slight.  During  the  attacks  the  jmin  is  darling,  stabbing,  or 
lxjring  in  character ;  if  pain  be  preseut  l)etween  the  attacks  it  is  duli  and 
aching.  The  pain  often  correspouds  to  the  position  of  a  uerve  trunk.  The 
attacks  are  frequently  excited  by  cold,  movemeuts.  food,  and  oc.ca8ioiially  by 
emotions.  Pain  in  one  branch  of  a  nerve  may  extend  to  other  branches 
when  severe,  or  even  to  adjaceut  nerves.  Hypera'sthcsia  or  hyperalge8ia  of 
the  skin  oftou  accomi>anies  the  paiu.  A  touch  may  be  felt  as  [tain  or  may 
excito  ueuralgic  pain,  but  firm  pressure  may  give  relief.  The  pain  is  most 
intense  at  ccrtaiu  points ;  these  spots  are  tender,  and  }>re8sure  u])0u  them 
may  mduce  a  neuralgic  attack  (points  of  Valleis).  Mo8tly  they  coiTespond 
Ui  the  plače  vrhere  a  nerve  trunk  passes  out  of  a  bouy  canal,  over  a  hard 
8trui;ture,  or  through  a  fascia.  Ocaisionallv  there  is  tenderness  of  a  verte- 
bml  spine  correspouding  to  the  nerve  origin.  Paralvsis  and  persistent 
amcsthesia  do  not  occur  iu  true  ueuralgia.  Occa8iotially  muscular  spasm 
accompanies,  or  transient  ana-sthesia  follo\vR  a  paroxy8m. 

Lachrvnuition,  salivation,  local  svveatiug,  locial  pallor  lbllowed  hy  rednesa, 
may  occur  during  an  attack.  Occaaionally  the  hair  beoomes  gTay  or  falls 
olT,  and  occji8ionally  there  is  a  slight  local  onjema  after  an  attack. 

At  the  height  of  a  i>an3xy8m  the  pulse  may  be  8low,  and  in  rare  cases 
vomiting  luis  been  recorded.  In  cases  of  long  duration  the  appetite  i«  lost; 
general  impairment  of  health  and  melancholia,  witb  suicidal  tendeucies, 
may  follow, 

Several  forms  of  ueuralgia  are  rocoguiaed  according  to  their  cjiusation  : — 

^nicmic,  which  is  frequeully  in  the  first  divisiim  of  tho  fifth,  in  the 

mriculo- tc!rijH)raI  hratich,  or  iu  the  left  iufr.i  -  miimmary  region ;  gouty; 

dijil»«tic,  wlii(;h  often  alfrct«  the  tliird  divi.sion  of  the  fifth  nerve,  and  is 

aouietimes  bilateral ;  malarial,  which  alfectH  chietly  the  tirst  divLsion  of  the 
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fifth  nerve,  and  which  is  periudic,  occurriog  at  iatervals  of  one  to  four  days ; 
sj-^jhilititi ;  influeuzal,  \vhieli  allects  chit!tiy  the  tirst  diviaion  of  the  lifth 
nerve ;  rheuiutitic ;  degeuerative,  wliicli  occura  in  old  age,  and  is  very  per- 
sistent;  hy3te.rical ;  traumatic;  and  her^ietic. 

Tngrniinal  neuralgia  (aeuralgia  of  the  tifth  nerve,  tie  doulnureus)  ia  the 
most  comuion  form  of  the  disease.  It  inay  aHect  aH  three  brancbes  of 
the  fifth  nervo,  but  more  commonly  oaly  one  or  two  divisions  aufler.  It  ia 
nearly  alway8  uuilateral  (ext:ept  in  diabete«).  Ofteii  it  is  very  intense,  and 
may  theu  radiate  froni  uue  branch  of  the  nerve  to  the  nest  or  to  an 
adjacent  nerve.  Cold,  coutact,  and  raovement  may  exeite  au  attack. 
Muscular  spaam  may  occur  in  the  face  uiuscles  when  the  pain  is  intense  (tic 
couvulsif).  Flushing  of  the  face,  sweating,  lachryumlion,  aud  iucreaaed 
iiovv  of  šaliva  and  nasiil  mticua  may  be  obsei^ved.  Local  grayness  or  loss  of 
the  huir  aud  slight  uxlenia  of  the  face  are  occasional  8yniptoma, 

In  ueuralgia  of  the  Hrst  division  (supra-orbital),  paiu  radiates  from  the 
aupm-orbital  uutch  over  the  anterior  lialf  of  the  head,  and  also  into  the  eye, 
and  eyehd,  and  down  the  »ide  of  the  noše.  Tender  spota  are  detected  juat 
above  ttie  supra-orbital  notch,  in  the  upper  eyelid,  at  the  lo\ver  edge  of  the 
nasal  bone,  and  aometimes  in  the  eye-ball. 

In  neuralgia  of  the  aecond  division  (infra-orbital),  the  pain  ia  between 
the  orbit  and  mouth.  Tender  apots  are  at  tlie  infra-orbital  foranien,  at  the 
aide  of  the  nun«,  over  tlie  malar  bone,  and  ahmg  the  guma  of  the  upper  jaw. 
In  neuralgia  of  the  tfiird  division  the  pain  ofteu  radiates  widely  :  it  may  be 
felt  in  the  knver  ja\v,  ti/ugue,  parietal  euiiueuce,  temple,  and  ear.  Tender 
apots  are  over  the  inferior  deutal  aud  mental  foramina.  just  above  the 
zygoma  in  front  of  tlie  ear,  over  the  parietal  emineuce,  and  in  the  tougue. 
Ofteu  separate  branchea  of  the  Hfth  norve  are  atfeeted  aloue  or  ehieHj,  aa 
the  inferior  dental,  liugual,  or  auriculo-temporal. 

Epilcptifarm  Neiiralff^ia  {Neuralgia  j^/i^or).— Tliis  is  the  most  obstinate 
aud  Bevere  form  of  trigeminal  neuralgia.  The  disease  begiua  in  the  aecond 
half  of  life,  aud  no  cause  can  be  detected.  At  fii-st  the  pain  is  of  ordinarj 
aeveritv,  but  iu  tirne  it  becomes  most  intenae ;  it  always  begius  in  the  area 
of  distribution  of  the  tifth  nerve.  Sometimea  convuJsive  apaam  of  the  facial 
muaclea  aecompauies  the  pain.  The  attacks  last  for  a  aecond  or  two,  or  for 
a  minute  or  more.  They  are  ofteu  repeated  fj"equently ;  sometimea  fifty  or 
tt  hundred  attacks  occur  daily.  Cold,  emotious,  movement  of  the  face,  and 
eveu  defiecitiou  niay  bring  on  au  attack.  The  patient  often  triea  to  relieve 
the  pain  by  rubbing  the  face.  Teeth  are  often  removed  without  avaU. 
Sleep  ia  frequently  impoasible  without  the  use  of  druga.  Food  ia  taken  with 
dirticiilty,  and  the  general  health  in  time  becomes  irapaired. 

Cf-nnco-occipita!  neuralgia  is  rare ;  it  itivolves  the  posterior  brancbes  of 
the  four  up]ier  cervical  nerves,  e3pecially  the  great  occipita!  nerve.  There 
are  tender  pniuts  mid\vay  between  the  mastoid  procesa  and  the  lirat  cervical 
vertebni  aud  betvveeu  the  aterno-mastoid  and  trapezius.  The  pain  ia  leaa 
violent  than  in  trigeminal  neuralgia. 

Brachial  neuralgia  and  neuralgia  of  the  phreuic  nerve  are  described  in 
the  articlea  on  the  "  Brachial  l'lexu8"  and  on  the  "  Diaphragm,"  vol.  ii. 

Intercostal  7Wiiralgia  ia  often  dne  to  colil ;  it  alao  occura  iu  hyHteria  aud 
ansemia.  In  the  latter  eondilion  it  ia  chietly  left-aided  aud  in  the  iufra- 
mammary  regiou.  Tender  points  are  near  the  vertebra,  near  the  third 
mid-axillary  line,  and  near  the  middle  line  iu  front.  (See  alao  Mastodynia, 
art.  "  Mammary  Gland,"  voL  viL) 

In  lumho-ahdominal  7ieuralfjia  the  pain  ia  in  the  lumbar  region,  lower 
part  of  abdomen,  and  gi"oin.     Tender  pointa  are  over  the  middle  of  the  iliac 
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crest,  in  the  hjpogastrium,  scrotiim  (or  labia). 


foUow8  the  distribution  of  the  crural  nerve  in  the  thiirh. 
of  -  " 


Occasionallj  the  neuralgia 
Both  tbese  forma 

pain  are  fr6quently  secondarj  to  organic  disease,  and  not  truly 
nenralgic. 

For  description  of  other  forms  of  neuralgia  aee  articles  on  "  Coccygodyuiii," 
"  Sciatica,"  "  Erythromelalgia  "  (I{aynaud'8  disease),  "  Metataraalgia/'  and 
"  Visceral  Neuralgia  "  aasociated  with  various  organa. 

Pathologtf. — Nothing  dahnite  is  kuo\vn  as  to  the  patbology  of  neuralgia ; 
but  there  are  aeveral  points  (the  radiation  of  pain  into  adjaceat  nerve 
regions  during  an  attack,  and  the  reflex  charauter  of  the  pain  in  certain 
cases)  vvhich  favour  the  view  that  the  seat  of  the  disease  is  in  8en8ory 
cerebral  or  spinal  nerve-cella  Oppenheim  thinks  that  it  is  probable  that 
it  niay  be  caused  by  fine  uutritional  changea  in  the  nerve,  iu  its  Bheath, 
and  in  the  nervi  nervorum.  Even  in  cases  of  many  years'  duration  micro- 
Hcopical  examination  has  revealed  nothiug.  In  a  few  cases  of  trigeminal 
neuralgia  slight  vascular,  Bclerotic,  aud  degenerative  changea  have  been 
fuunJ  in  the  nerve-fibres  or  in  the  Gasserian  ganglion,  but  in  other  cases 
the  uells  of  this  ganglion  (examined  by  Niasra  method)  have  been  normal 
The  importance  of  these  slight  changes  is  very  doubtful. 

Dana  has  r€x?orded  endarteritis  of  the  vessela  of  tlie  nerve  slieath ;  Putnani 
endarteritis  and  selerosis  of  the  endoneurium ;  Hor8ley,  Rose,  Krause,  Saenger, 
isclerotic*  changes  in  the  Gasserian  ganglion  with  degenerative  changes  in  its 
I  cells  and  tibres. 

Diagnosis. — Important  points  in  the  diagnosis  of  neuralgia  are  the 
migratory  and  intermittent  chanicter  uf  the  pain,  and  the  abseuue  of 
evidence  of  any  organic  lesiou  of  the  nervea  or  central  nervous  8y8tem,  even 
in  caaes  of  long  duration.  E.vcept  in  diabetic  patients  bilateral  pain  is  very 
rarely  due  to  neuralgia.  In  neuritis  the  pain  is  U8ually  contiuuoua,  though 
exacerhation8  occur;  swelliug  of  the  nerve  eau  oftfu  l»e  felt;  soon  ames- 
thesia  aud  pnresis,  or  parHly8i8  \vith  atrophy,  develop.  In  neuralgia  the 
pain  ocours  in  paroxy8m8 ;  no  svvelliug  of  the  nerve  cun  be  felt ;  auteathesia 
aud  paraly8i8  do  not  develop.  If  the  uerve  cau  be  pal[Hited,  the  whole  or  a 
large  portion  of  it  is  tender  from  the  tirst  in  neuritis.  In  neuralgia  tender 
pointH  may  be  found,  but  at  first  the  nerve  trunk  is  not  tender  between  the 
attacks. 

Careful  general  exaaiiuatinn  of  the  patient  for  iudicAtions  of  organic 
nervous  disease«  or  of  hy8teria  is  most  important, 

Pain  of  a  neuralgic  character  is  often  due  to  the  pressure  of  a  tuniour 
on  a  nerve  or  nerve  root,  or  to  iuiplicatiou  of  nervea  in  other  diseased  pro- 
Such  8econd»iry  neuralgic  pain  niay  be  producod  in  the  lindi«  by 
talK38,  or  other  organic  disijase«  i>f  tfie  ajjinal  cord  or  8]iiiiul  nerve.s ;  iu  the 
liead  by  cerebral  tumour,  aneury8ui,  etc.  at  the  biiH«  of  the  skull,  im- 
pUoating  the  fifth  nerve.  But  U8ually  other  8yuiptoin8  cau  be  detected 
Mrhich  shovv  that  the  neuralgic  pain  is  Hecondary,  aud  thiit  the  caae  ought 
not  to  be  regarded  as  one  of  true  neuralgia.  Viaceral  referred  pain  ia 
distinguished,  »iccording  to  Head,  by  the  presence  of  pain  over  arovs  not 
i'orri'Kpondiug  lo  those  of  detinite  peripheral  uerves  antl  by  the  presence  of 
tendenu'*;  itf  sujK-rticinl  »tructures. 

It  is  al\viiy8  iittjMirtunt  to  iii«|uirc  wirefully  into  the  etiology  of  ali  coaea 
of  neunilgia  in  order  to  oljtaiti  indic^atioua  for  treatnient. 

I\ogiwai». —  In  some  ca>u!H  (uiiuor  form)  tho  disease  continuefl  for  a 
8hort  jMjriod  only  :  in  others  (major  form)  it  may  continue  for  mauy  yettw. 
The  disease  dooa  not  directly  cnuso  death.  The  jiro^nosis  is  wor«c  the  older 
th«  patient,  the  longer  the  duration  of  the  allcctiou,  and  the  less  it  iB 


316 


NKRVES :  N E  U  UALGI A 


related  to  anj  of  the  well-recogniaed  cauaea  of  the  disease.  The  epileptifomi 
varietj  of  trigeuiiual  ueuralgia  is  of  ali  forma  tlie  most  obstinate  and 
ditUcult  to  relieve. 

Medica  L  Tkeatmknt. — When  neuralgia  is  clearlj  secondan/  to  another 
affection,  treiitmeut  should  lie  directed  to  tho  priniarj  diseaae.  When  the 
t©etb  are  diseaaed,  and  aa  uttack  of  neuralgic  pain  is  brought  on  by  touching 
them  it  iuay  be  desirable  to  have  one  or  more  teeth  removed.  But  it  is  to  be 
remembered,  that  though  benefit  is  sometimes  derived  thereby,  ou  the  other 
hand  often  no  improveuieut  follows.  The  treatinent  of  assoctated  diseasea 
of  tho  frontal  sinus  or  naaal  mucous  membrane  sometimes  haa  a  beneficiul 
liflect  oQ  the  neuralgia. 

Wben  aevere  anternia  or  chloroais  ia  present  iron  ahould  be  given,  aud 
the  additiou  of  arsenic  is  of  service.  In  neuralgia  associated  with  inalaria 
quimne  is  indicated ;  in  rheumatic  cases,  sodiura  salicjLite ;  in  sjphilitic 
patieuta  beuefit  is  often  derived  from  mercury  aud  iodides  ;  and  in  gouty 
patients  treatment  directed  to  primarj  disease  is  ad\naal:ile.  A  suitable 
diet  ahould  l»e  givcn  when  neuralgia  is  associated  with  diabetes;  sodium 
8alicykte  is  \vorthy  of  a  trial.  Very  often  there  is  no  c-lear  indication  of  a 
primary  affection  to  whicb  the  neuralgia  is  secondarj. 

General  trmtmfni  should  not  be  neglected.  The  food  should  l)e 
nutritious  and  alnmdant ;  a  mixed  diet  is  best.  Benefit  lias  beeu  derived 
by  discontinuing  a  8trictly  vegetariau  diet.  When  the  patient  is  thin,  fatty 
food,  liutter.  cream.  cod-liver  oil  are  of  Beri,ac«.  The  bowel.s  should  be  kept 
regular,  if  uecossarv,  by  uiild  purgatives.  The  relief  of  constipation  has 
occa8ioually  diminisliud  the  pain.  In  some  cases  rest  is  of  grenit  service  ;  in. 
other  cases,  when  the  patienfs  occupation  has  been  8edentary,  life  in  the 
open  air  as  much  as  possible  is  beneficial, 

lunvimerable  dr/tffs  have  beeu  giveu  internalbj,  mo8tly  w'ith  the  object  of 
relieviug  pain.  Wlieu  the  pain  is  repeatedly  relieved  it  often  disappears 
entirely.  Eutvl  chloral  hydrate  is  one  of  the  most  valuable  drugs  we 
possess  for  the  rehef  of  trigeiuinal  neuralgia.  It  may  be  given  in  5  or  10 
grain  doses,  dissolved  in  20  to  40  minims  of  glycerine,  and  water  or  orange- 
flower  water  afterwards  added  to  one  ounce.  Yeo  recommends  gr.  5  every 
hour  for  four  doses,  to  be  discontinued  if  no  relief  foUovvs. 

Tincture  of  gelseuiiuiu  is  of  much  service  iu  some  cases;  but  large 
doses  are  often  required,  and  aa  such  frequeutlY  produce  slight  toxic 
8ymptom8.  and  as  the  strength  of  the  diflerent  preparations  varies,  consider- 
able  caution  is  necessary  in  using  the  drug. 

Quinine  iu  large  doses  is  of  distiuct  value,  e8pecially  in  supra-orbital 
neuralgia,  even  when  there  is  no  eouncction  with  malaria.  Aconitc  is  of 
service  iu  facial  neuralgia,  but  is  liable  to  produce  toxic  symptoms.  Some- 
times large  doses  of  potassium  iodide  are  beneficial  when  there  is  no  evidence 
of  s}7*hili3.  Occasionally  phosphorus,  antipyrin,  autifebrin,  exalgin,  and 
phenacetin  have  given  relief.  Op|>enheim  aud  others  have  found  pyramidon 
diBtinctly  useful. 

In  the  neuralgia  of  old  age  nitro-glyccrine  may  be  given,  and  recently 
hjpodermic  injectious  of  nitrate  of  strychnine  (in  increasing  doses)  have 
been  recommendud  strongly. 

T\1ien  ali  other  methods  fail  it  may  be  nece8sary  to  givo  morphia  hypo- 
dermictilly.  At  first  the  dose  should  be  small — ,'jj  to  ^  or  \  of  a  grain  ;  and 
it  is  well  to  combine  it  with  7r|-p  of  a  grain  of  atropine.  The  risk  of  form- 
ing  a  morphia  habit  should  not  be  forgotten. 

Localhf,  the  fluid  fonned  by  rubbiug  together  equal  parts  of  chloral 
hydrate  and  cauiphor  (or  3  of  camphor,  3  of  chloral  hydrate,  and  1  of 
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menthol)  often  gives  mucIi  relief.  Solid  menthol  may  be  gently  rubbed 
over  the  skiu  at  the  painful  parta  Other  useful  local  applicatiuaa  are 
chloroform  liniment ;  or  a  liniment  coniposed  of  menthol  3,  chloroform  4, 
olive  oil  to  16  ;  extract  of  belladonna  and  glycerine ;  cocaine  and  vaaeline  (1 
[in  20  or  30) ;  aconite  and  veratria  ointments  (the  last  two  should  not  be 
applied  over  any  broken  siirface  or  nmcous  membrane).  A  few  drops  of  a 
vveak  solution  of  cocaine  dropped  ou  to  the  coujunctiva,  or  the  painting  of  the 
nusul  mucous  membrane  with  cocaiuo  sulution  (5  to  10  i^er  cent)  may  give 
relief  to  the  pain  (Oppenheim).  The  application  of  heat  by  a  coil  of  amall 
iudia-rubber  tnbing  through  vvhich  a  Btream  of  hot  water  is  allowed  to 
tiow  is  sometimes  of  service  ((.'ollins). 

Galvonism  is  occa8ionaUy  beneHciaL  The  anode  pole  is  placed  over  the 
]>amfu!  area,  and  the  kathode  on  some  indifferent  part.  A  weak  current 
(about  2  milliamp^rea)  should  be  used.  The  application  should  be  con- 
itiuuous  for  about  5  or  10  miuutes.  A  wet  sponge  may  be  iised  as  au  elect- 
ie,  and  this  should  be  applied  very  gently  and  graduallv ;  also  it  should 
be  very  gradually  removed,  so  as  to  avoid  a  suddeu  make  or  break  of  the 
current,  but  a  rheontat  is  better  for  this  purpose.  The  electricul  treatment 
should  be  given  diiily. 

Id  some  obatiuate  cases  the  Introduction  of  cocuine  into  the  tissues  in 
the  region  of  the  atfected  nerve,  by  means  of  catJiphorcsis,  bas  been  of 
8ervice.  In  verj'  chrouic  cases  the  injectiou  of  a  weak  solution  of  osmič 
acid  near  or  iuto  the  nerve  bas  sometimes  beeu  most  usefuL  Bennett 
jommends  that  the  nerve  (supra-  or  infra-orbital  or  mental)  should  be 
cposed  by  a  very  small  incision,  und  the  osmič  ucid  solution  iujecte«!  by  a 

ilised  hypodermic  needle  directly  into  the  nerve  substance.  Injections 
'of  dilute  solutioos  of  carbolic  acid  or  of  cocaine  hydroehlorate  in  the  neigh- 
bourhood  of  the  nerve  have  also  sometimes  given  relief. 

Thk  Sdhgical  Treatment  of  neuralgia  is,  in  Ihe  absence  of  a  thorough 
knovvledge  of  its  causation  and  pathology,  neces8arily  empirtcal  iiud  not 
very  Bati8factory  in  its  results.  Hence  ali  reasonable  non  -  operative 
^nieasures  should  first  be  tried,  and  e8pecially  such  general  conditions  as 
iiemia  and  hjsteria  should  he  medically  dealt  with.  In  hysterical  cases 
operation  may  cure  by  suggt-Htiou.  but  the  proljabilities  are  in  favour  of  the 
recurrence  of  hy8terical  troubles,  otten  of  increosed  Beverity,  in  some  other 
region.  On  the  other  hand,  neuralgia«  due  to  painful  cicatrices  and  to 
pressure  leaions  of  nerves  call  for  immediate  surgical  treatment,  and  such 
treatment  can  alone  be  of  service;  but  \vith  cases  of  this  class  we  are  not  at 
preaent  further  concerned. 

The  operative  measures  open  to  us  for  the  relief  of  neuralgia  are  five  in 
number,  viz.:  (1)  Nerve  section  or  neurotomy,  (2)  Nerve  resection  or  neureo- 
t<imy,  (3)  Nerve  stretching,  (4)  Avulsion  of  nerves,  and  (5)  The  exciaion  of  the 
cruuial  gauglia  or  resection  of  the  posterior  spinal  nKtis. 

Mere  section  of  the  affected  nerve  is  practicijlly  uscless.  In  aH  such 
cas4:-.s  regeneration  ensues^at  an  early  date,  and  with  it  the  original  pain 
nBually  recurs. 

\'^vreflomy,  or  the  e^ciaion  of  a  segment  of  the  affected  trunk,  producea 
;i  ia  of  more  prolonged  iluriition,  and,  as  it  is  not  a  more  formidable 

n;  1,  ihuu  8e<.'tion,  it  should  iu  aH  caaes  l)e  preferred.     Tlie  methiMl  i«in 

onlv  be  iidopte<l  in  the  čase  of  purely  8en8ory  nerves,  and  is  hence  almost 
limited  in  its  application  to  the  branches  of  the  trigeminal  and  to  the 
posterior  spinal  roots ;  resection  of  a  mixed  nerve  presents  too  great  a 
danger  of  leaviug  permanent  paralysis.  £xcept  in  s|>ecial  cases,  to  which 
we  stiall  agaiu  refer,  the  opcration  m  of  the  simplest  nature,  und  cousists  iu 
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expo8ure  of  the  attected  trunk,  whicli  is  picked  ujj  by  fi  strabismus  hook, 
aneui^sm  needle,  or  other  blunt  iustrument,  \vhen  a  length  of  frora  half  an 
inch  to  an  inch  can  be  cut  away  with  sciasors. 

Nerve  stretcking  has  the  advantage  over  neurectomy  that  it  is  applicable 
to  nerves  containing  motor  tibres.  It  inducea  priniary  sjmptoms  of 
partial  paraljsia  and  auffisthesia  eimilar  to  those  of  aection,  but  ia 
accompanied  by  far  less  risk  of  permanent  para!yais>  and  it  has  certain 
special  effects  upon  tlie  wliole  length  of  the  stretched  cord  and  upon 
the  central  nervous  orgaus.  Tlje  nerve  to  be  operated  upon  it*  ex- 
poaed  as  in  neurectomy,  and  is  then  hooked  up  by  a  blunt  hook,  or,  if 
large  enongh,  by  the  surgeons  fingers,  which  forui  the  best  instrument 
for  the  purpose.  Should  iiu  Esniarch*a  bandage  be  employed  to  assist  in 
the  discovery  of  the  tnmk  it  should  now  be  removed,  so  aa  not  to  anchor 
its  upper  portion.  Stretching  is  eftected  by  a  eeries  of  8teady  pulls  made 
altenjately  upon  each  end  of  the  ne^^'e  so  as  to  drag  upon  its  peripheral  and 
central  coauecliotis.  The  amouut  of  force  which  win  thua  be  used  without 
rupture  of  the  trunk  is  considerable,  and  will  iu  practice  be  determiaed  by 
the  tactiis  erudila.^  of  the  operator  ratber  than  by  the  standarde  which  have 
beeu  determiued.  Such  force  should  fall  far  below  the  breaking  atrain  of 
the  nerve,  and  as  a  rough  guide  we  niay  note  the  follo\ving  as  the  estimated 
breaking  strains  of  certain  truuks:  sciatic,  100  to  160  Ibs. ;  musculo-spiral, 
80  Ibs. ;  median.  60  Ibs. ;  iufra-orbital,  10  Ibs. ;  suiira-trochlear,  5  Ibs. 

Avulsinn  of  nr.rres  appeiire  to  combiue  the  advuutages  of  neurectoniy 
\vith  those  of  nerve  stretehing,  but  is,  like  the  lormer,  applicable  ou]y  to 
8ensory  truuka ;  for  the  branuhea  of  the  trigemijial  it  is  certain]y  to  be 
preferred  to  any  other  uiethod.  The  afiected  nerve  is  espoaed  and  picked 
up  in  the  usual  manner ;  it  may  then  be  firnily  clamped  \vith  a  pair  of 
hteniostatic  forceps  and  drawn  uiiwards  so  as  to  make  tirm  traction  on  its 
peripheral  ends ;  the  latter  are  eut  acrosa  as  low  as  possible.  This  having 
been  doue,  the  nerve  trunk  is  drawu  downward8,  dissected  out  froni  its 
connections  for  some  distanee,  and  finally  vrrenched  away  from  its  central 
end. 

The  removal  of  the  cranial  ganglia  will  be  considered  in  connectiou  with 
the  treatment  of  trigeminal  ueuralgia.  liesectiono/iheposkriorspinidroots 
wa8  first  advoeated  by  Bennett  iu  England  and  by  Alibe  in  America,  and 
has  been  found  usc^fu!  in  a  few  cases  of  severe  neuralgia  of  the  brachial  and 
lumbo-SJicral  plcKuses.  It  aima  at  cuiing  the  disease  by  alloiviug  resection 
to  be  perform«d  vvithout  interference  with  the  essential  motor  roots,  but  aa 
it  is  a  »evere  o])eratiou  it  should  not  be  undertaken  until  ali  other  measures, 
includiug  nerve  stretching,  have  failed.  Laminectomy  having  been  per- 
formed  the  dura  mater  is  laid  open,  and  the  posterior  spinal  roots  are 
picked  up  and  divided.  The  root  with  its  ganghon  may  be  entirely 
reaected,  which  would  give  a  greater  certainty  of  cure  of  the  neuralgia,  but 
vvould  pro)tably  leave  a  periuauent  aniesthesia. 

The  nic^ius  by  whieh  these  various  operations  uiay  be  expe<;ted  to  oure 
neuralgia  are  as  yet  ill-defined.  It  is  clear  that  such  neuralgia  uiay 
conceivably  arise  from  lesions  of  the  peri]jlieral  nerve  endings,  of  the 
truuka  themselves,  or  of  the  central  organs.  Were  the  firet  a  eommou 
condition  the  division  of  the  alfereut  tracts  vvould  certainly  arrest  the  pain, 
and  might  l>e  expected  to  prove  penuanentlj  curative  if  rcgeneration  \vere 
not  associated  with  reattachment  to  the  original  peripheral  teriuinations. 
Siiuilarly,  if  the  essential  paLhoIogical  lesion  were  in  the  nerve  trunk  its 
division  above  the  level  of  thsit  lesion  would  prove  eHlt-tive.  There  is,however, 
little  reason  to  suppose  that  the  pathological  basia  of  neuralgia  is  thus  aituated 
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— or,  at  least,  that  it  long  remains  thus  circumacribed, — and  it  is  probable 
that  in  ull  cases  central  or  ganglionic  atructures  are  coucerned.  The  value 
of  operations  up<Dn  peripheral  nerves  thus  becomes  obacure.  Certain  factora 
in  the  problem  are.  hovvever,  f'airly  deuionstrated  In  the  liret  plače, 
wherever  the  lesiou  may  be  situated  an  atferent  iiupulse  appears  necessarj 
to  cvoke  piin,  and  if  that  lesiou  be  central  \vg  must  fiuppose  that  ali 
irupulses  are  as  it  were  transiated  into  pain,  but  that  some  form  of  exteraal 
stimulation  ia  none  the  lesa  a  neceasary  element  in  the  productiou  of  such 
pain.  Nerve  section  uuque8tionably  arrests  aH  attereut  iinpuLsea.  and  there- 
with  arrests  pain.  For  permaneut  cure  it  is,  hovvever,  necesaarj  to  attect 
also  the  ceutml  organs,  and  it  is  supposed  that  the  operatiou  does  so  either 
uegalivelj  by  providing  a  period  of  complete  reat  from  etiinulation,  or 
poftitively  by  pro<iucing  some  concurrent  central  change.  That  central 
changes  in  the  minute  anatomy  of  the  nerve  cells  do  follo\v  nerve  section  is 
now  proved,  and  it  can  hardly  be  doubted  that  important  physiological 
results  follow  such  operations,  and  that  they  are  productive  of  more  than 
mere  rest. 

Nerve  stretching  and  aforliori  ner\'e  avulsion  are  of  more  marked  effect 
than  mere  section  or  eKcision.  In  the  first  plače,  the  tvvo  former  ojierations 
act  upon  branches  whicb  arise  above  the  seat  of  traction,  and  thus  the 
\v|jole  of  a  nerve  trunk,  including  the  very  highest  of  its  branches,  niay  be 
teun^>orarily  thrown  out  of  action  by  a  stretching  operation  y>erformed  com- 
paratively  low  do\vn  in  its  course.  Chuuges  in  the  stretched  nerve  are 
exteu8ive,  and  include  loosening  of  the  shcJith,  tearing  of  its  blood-vessels. 
oongestion  and  slight  inHammatorv  exudation,  tearing  of  the  nerve  tubules, 
antl  degeneration  followed  by  regeneration  of  those  structures.  Probably, 
alao,  sensitive  nervi  nervonim  and  their  intra-ueural  terminations  are 
paraly8ed  by  this  method  (Marsball  and  IIor8ley),  and  again  adbesions  due 
to  perineuritis  will  obviously  be  broken  down-  Lastlv,  the  associated 
central  ori,'ans  have  been  found  to  present  congestions  and  htemorrhages, 
vrhile  marked  alterations  occur  in  the  nutrition  of  the  ganglion  cellsL 

It  is  dilhcult,  if  not  impossible,  to  estimate  the  actual  value  of  these 
various  operations,  especially  in  view  of  their  comparative  nirity  in  trunks 
•other  than  the  trigeminal,  and  of  the  diSerent  conditions  for  vvhich  they 
(lEre  j^>erformed.  To  the  trigeminal  nerve  we  shull  again  refer :  with  regard  to 
aH  uther  cases  we  can  only  consider  of)eration  as  teutative,  and  we  can  never 
^be  justified  in  promising  j)ermanent  reUef.  I}rojidly  spoakiug,  Marsliall 
Btiiiiates  that  .7^  per  cent  of  ali  cases  of  neuralgia  are  curable  by  operation. 

The  mrf/tftd  of  nj>tration  to  be  adopt«d  in  the  ca»e  of  individual  tierves  most  bo 
brit-»ly  di*alt  witb. 

Th«>  hrnrhutl  iilfjnu  is  expo&ed  bjr  ftn  incision  similnr  to  iliAt  einployt<d  fur 
tiffature  o£  tlie  suwlavian  artery  :  its  conis  lie  iibf)ve  that  vessel,  with  nip  exct>i>- 
tion  of  thp  loweHt.  coiil  whicl»  lies  liehind  it :  tbey  e»in  \»  roiidily  isolntefl  by  blunt 
•lisjioction.  a.i\A  tlieri  subtuiitcil,  imHviduiiIly  or  collectiv«!lv,  to  trnctioM  bv  tlio 
tiiigrrti,  wliiLli  sliould  iiot  exc«!ed  a  puli  uf  tweiity  pouuds.  It  ih  to  be  rutiieiiil)ci-e<l 
tlial  iii  tliis  reulun  to(j  vi^uruus  a  Btr«tcliuis  mav  tear  the  nerve  ru«>tM  Hwiiy  from 
the  sptiud  curu,  their  couaection  with  which  ift  Iom  strong  than  is  thuir  iiiheieiit 
tenaoity. 

Tho  mutndn-tftii-al  ner\'o  is  readily  exp«»od  to  the  ouUir  side  of  the  lowpr  en<f 
of  tbc  hunieru«.  The  incision  lies  itnnHHiiat*ly  intemal  to  tli«^  upper  nart  of  tho 
l>cUy  of  the  supinntor  1oii({iik,  mid  divid<^s  tlio  doop  f<i8cia,  AvoililIl^  tnu  c-ephnlic 
voia.  Th«  Kupumtur  lotiKun  and  riMiial  *<xt«»nHor«  are  novv  drAwn  well  outwHr(U 
wlu«ii  tlie  norve  ia  found  lying  di<oply  iKituctm  the  supinntor  longUH  and  the 
brarhialiA  antiouft. 

The  uKiiiitn  iitri>f  is  cKposod  at  the  wriMt  by  u  v«rtical  IncriHton  itnmndiato.]}- 
fKtrrnal  to  tho  TialmnrJii  lonj^us  tfndon  :  its  aoconj|Minyiiig  artorv  in  npt  to  \» 
diMilfd  &long  witli  tlu*  nvrvt!,  and,  if  ligatured,  čare  luuHt  be  laktMi   tu  uvuid 
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inclusion  of  any  nerve  tiUres  in  the  loop.     Tlie  same  nerve  cau  Ihj  rcachetl  in  the 
mi<l(lIo  of  the  upper  arm  wliere  it  cros«es  tlie  bracliiul  artery. 

For  tlie  ladtal  nervr.  a  veitical  incision  inay  bo  niiule  internallj  to  the  lower 
end  of  the  tendtm  of  the*  siipinutor  radii  lonpus  :  the  nerve  )iere  lies  close  to,  or 
rather  beneath,  the  tenilon,  and  wi?ll  !iway  from  the  radial  artery.  It  ean  also  be 
readily  found  on  the  back  of  the  wrist  after  its  emergence  from  beneath  the 
supinator  longus  tendon. 

The  ufnar  nerve  Ijes  close  to  the  Lnner  side  of  the  tilnat-  artery  at  t!ie  \vrist,  and 
is  esposed  by  an  operation  simihir  to  that  eniployed  for  ligature  of  the  vessel.  At 
the  i'lbow  it  is  rea<lily  found  lx?hind  the  internal  condyle  where  it  can  be  felt 
through  the  unbroken  skin. 

The  .'/jvvif  sci'ttic  iicrve  is  expt»sed  in  the  uppei'  part  of  the  thigh  by  a  vertioal 
incision,  commencing  l>elo\v  the  folds  of  the  buttot-k,  and  lying  between  the  great 
trochanter  umi  ti»e  ischial  tu})erosity.  but  half  un  iiich  nearcr  to  the  hitter  ;  the 
biceps  inuscle  is  drawn  invvard.s,  and  the  nerve  found  Iving  beneath  it  ;  the  finger 
forms  the  best  hook  for  stret^Iiing  purpose.s,  and  a  puli  of  30  or  40  pounds  inay  be 
employed.  The  sciatif  nerve  cim,  however,  lie  t:onvenicntly  stretehed  by  the 
ld(x/<Ufxs  /Dft/ind  :  in  this  čase,  the  patient  l>eing  fullj'  aiiivstlietispri,  the  hip  is 
forcibly  riexed,  the  knee  extended,  the  ankle  dorairiexed,  and  the  toes  extenaed  : 
this  forced  position  is  niaintained  for  some  ten  niinutes,  during  which  tirne  the 
course  of  tho  nerve  is  tborotighly  kneadetl :  the  ontv  (tanger  of  the  operation  Uea 
in  the  possibi!ity  of  injury  to  an  atheroniatous  jHjphteal  artery. 

Tnffeminal  Neurali/ut. — 'i'lie  general  principles  of  the  treafcmeut  of 
nouralgia  are  applicable  to  the  trigeminul  as  to  other  nerves.  Special  con- 
sideration  is  required  both  because  tlie  branches  of  tlie  fifth  craaial  nerve 
are  operated  upon  far  more  fret|ueutly  than  are  aH  otlier  trimks,  and 
becauae  the  lact  that  these  branches  are  alrnoat  eotirelj  seiisorj,  aUow3  to 
the  surgeon  a  latitude  whieh  he  does  not  possess  e]sewhi!re. 

Tho  cascs  most  suitahle  for  operation  are  those  uf  tni«  neuralgia,  in 
Nvhich  no  extraneous  cause  for  paiu  can  be  discovered,  and  thus  hjsterical 
and  anteniic  patients,  the  sufTerers  from  gout,  malaria,  sy])hili»,  and  rheu- 
nuitism,  and  thuae  with  viaeeral  discases  niiicli  ma}'  produce  refiex  pains, 
elioiild  generallj  be  excluded.  Many  cjises  originate  iu  some  local  disease, 
such  as  a  carioLis  tootli.  but  bei;ome  persistent  even  alter  removal  of  the 
canse.  Operationa  upon  tlie  nerves  are  then  often  callod  ior  und  are  of 
value.  In  otiiers,  again,  no  tjaiise  Ls  discoverable,  but  iu  t,liese>  and  especiallj 
in  the  rare  tvpe  of  epileptiform  netiralgia,  operation  shonld  certiiinlj  be 
adopted  it"  medieal  treatnieut  lias  iailed  to  relieve. 

The  operation  to  be  selected  will  depeud  upon  the  nature  of  the  čase. 
Simple  nerve  section  is  almost  valuelesa.  Exciaiou  of  a  portiou  of  the  tibres 
and  stretchiog  have  strung  advocatea.  AvaL'iiou  combines  the  advautagea 
of  lK)th  niethotis,  and  is  therefore  stronglj  recouimeuded  for  ali  cases  other 
than  those  iu  \vhic:h  the  Gasserian  ganglion  must  be  exc'i.sed.  Avulsion 
should  be  combiued  vvith  removal  of  any  susjuK-ted  source  of  primary  irritii- 
tion.  In  a  very  Lirge  uumVter  of  cases  it  will  a]tj>eur  that  the  disease  haa 
originated  in  deutal  earies,  iutlamniation  arouiul  a  buried  tonth  stuuij),  or 
other  cause  of  itlveolar  oatitia.  In  mauy  of  these  the  removal  of  the  primarv 
focus  v\all  eure  tlie  neuralgia,  but  iu  nmuy  nthorsit  will  not.  We  have  thus 
a  double  factor  tlie  initiating  alveolar  disease  and  the  secondarj  central 
nervoHs  changes.  It  is  u8uaUy  atlviaed  to  treat  the  former  only,  and  operate 
upon  the  allereut  nerve  hiter  if  cure  is  not  ellecte*! ;  but  iu  severe  atses  it  ia 
s;ifer  to  perform  both  operatious  siniu3tiuneously,  the  nerve  being  avulsed, 
and  uny  suspieious  segment  of  the  juw  removed  at  the  same  tirne.  This 
radieal  method  iuvolves  no  serions  surgical  interferenee,  and  hiis  the  ad- 
vautage  of  evciaing  the  peripheral  focua  at  the  prefise  moment  iu  \vliich 
it  is  cut  off  from  the  central  nervous  syatem,  so  that  there  is  the  less  risk  of 
interterence  \vith  the  phy8iologic«l  rest  of  the  latter  l>y  the  vicarious  con- 
nectious  of  the  former. 
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Excision  of  the  Gaaserian  ganglion  ia  a  serious  operation,  \vith  a  mortality 
_of  at  least  10  pcr  cent,  and  is  therefore  only  to  be  iimlt-rtaken  in  the  most 
jrate  cases.  It  is  called  tbr  in  i)er8istent  neuralgia  aft<?r  failure  of  the 
fiimpler  oi>eration8,  and  in  c^ses  of  severe  epileptiform  neuralgia. 

We  have  nov?  to  consider  the  varioua  operations  adapted  to  deuling  with 
the  different  branches  of  the  trigeminal  nerve. 

The  su/>ra-orhUaf  nerve  passes  througij  a  notch  or  forainen  at  the  junction  of 
the  inner  and  niiddle  thirds  of  the  «upraciUary  ri<lKe,  and  ita  position  can  usually 
bo  determinetl  b.v  feeling  for  the  siuall  lM>uy  indetitatiou.  Fiom  this  poiut  the 
^reatop  part  of  the  nerve  turns  up  ou  to  the  fureheail,  where  it  immediately  divides 
into  branches.  The  eyebrow  l^eirii?  sh.-ived,  a  horizontal  incision  is  uiade  im- 
mediately  beneath  it,  and  is  carried  throu^h  the  orbiculari-s  pali>ebraram.  Bleed- 
ing  hjiving  been  arrested  by  pressure,  the  notch  with  its  nervo  and  artery  are  usually 
reatlilv  identilied.  The  nerve  is  clejined,  and  8i)ecial  čare  is  neces.'«iry  to  ascert&in 
that  the  whole  of  it  is  taken  up  on  the  hook,  as  two  or  more  branches  often  lie  side 
by  sid«.  The  trunk  beinj?  then  drawn  out  by  hiemostatic  forceps,  the  peripheral 
branches  aro  di!sst?cted  out  and  cut  otf  for  as  great  a  lenRth  as  possiDle.  Fine 
fibrous  connections  of  the  nerve  t<.i  the  pericranium  should  then  bo  divided  vitli 
the  kttife,  and  linally  the  trunk  can  •>€  drawn  out,  often  for  an  inch  or  more.  The 
alight  wound  pre.senta  no  difficulties,  and  heals  readiJy. 

The  »iiyratroc/ile<tr  nfive  lies  paraltel  with  the  supra-orbital  nerve,  but  about  a 
quarter  ot  an  inch  nearer  to  the  noše.  It  is  reached  by  the  same  incision  as  that 
used  for  itii  larger  compatuon,  and  these  two  branches  sliould  always  be  dttiU  >vith 
sirauItaneoubly. 

The  intniorhitiit  nerve  enters  the  cheek  by  the  infra-orbital  foraroen,  between  a 
quarter  and  half  an  inoh  below  the  orbital  margin,  and  on  a  line  dravvu  from  the 
supra-orbital  forainen  to  tlio  interval  VKit\veen  the  two  upper  bicu!špi<l  teoth.  It 
ia  ncre  uxpo.ied  by  a  lioriKontal  incision  carried  deeply  through  the  soft  structures 
of  the  face.  At  the  buttoin  of  this  incision  the  foramen  is  most  readily  detected  by 
the  end  of  a  probe,  and  the  nerve  is  found  issuing  frooj  it  and  at  once  breaking  up 
into  brunche.s.  Ali  the  branches  should  be  cAuglit  up  together,  avuision  being 
perfornie<l  in  the  usual  way.  AvuUion  rather  than  aection  ia  here  3pecially 
valuable,  &s  tlie  iraport^int  denttil  branches  of  the  nerve  arise  above  the  seat  of 
0|)eration.  It  has  the  incidental  advantage  of  preventing  bleeding  should  the 
artery  be  inadvertently  .scized  with  the  nerve. 

The  above  operation  has  the  disadvantage  of  attacking  the  nerve  below  the 
origin  of  its  prim^ipal  branchen,  and  hence  other  and  moro  complicated  procedurea 
are  generally  advisable.  An  incision  may  1»  mode  along  the  Hoor  ot  the  orbit 
throagh  which  the  eyeb/iU  is  tum»l  up,  t<^gether  with  aH  the  orbital  fat  and  tha 
periosteuin.  The  ro<jf  of  the  infra-orbital  canal  is  nuw  broken  oi^?n  and  the  nerve 
tracod  back  as  far  Jts  possible  (HorsU?y).  This  operation  failn,  as  does  the  facial 
method,  to  n^Jich  the  postorior  dental  branches  and  Meckels  ganglion. 

Mer.kei*  ij'in'flina  c-Jtn  lxi  reachtMi  ljy  the  op«5ration  of  C.irnoclian,  or  by  the  Hraun- 
Lossen  miitluKl.  The  fornjur  givcs  a  very  sinall  area  for  nianipulation,  and  by 
opening  the  anlruni  incrtvist^M  the  dangers  of  septic  infection,  but  botli  of  theae 
Of)erations  vvill  Ih*  dnscrilied. 

(1)  In  Carnochan'ti,  or  the  antral  method,  a  Y-sha|)ed  inci^iion  is  uiade  with  its 

itro  on  tho  infra-orbital  foramen  and  itjs  Iower  limb  oiiening  into  the  niouth. 
le  »oft  pArtj<  and  perioatoum  aro  well  rotractod.  The  antruui  is  opene<l  bv  a 
|-inch  trcphine  and  it-s  nomterior  wall  i>erforate<l  by  a  j-inch  irei>hine.  The  intra- 
orbitul  canal  is  open<xJ  from  the  antrum  by  careful  chitelling.  Tlie  nerve  i.s  thus 
laid  bare,  and  can  now  be  followc<l  liack  to  the  foramen  rotundum  and  there  out 
kw»y  with  (M.n><sorfi.  Meckels  ganglion  ia  not  alwavs  aeon,  but  generally  conie»4 
■wny  with  the  nerve.  Bleeding  u  very  free,  and  require«  prolongod  sponge 
presMiirc  or  nhigging  of  the  wound. 

{'!)  The  nraun-I^j^Dten  or  pterygoid  mothixl  is  frtHj  from  some  of  the  disail- 
vaiitage<(  of  the  above.  A  ourvod  in<;ision  Lh  made  from  llie  ext<'rnal  angle  of  the 
frontal  bone  along  the  upjier  margin  of  the  /■  '  uid  thrm-e  downward'*  tu  the 
i^ngle  of  the  Iowep  jaw  ;  in  its  lovver  {)art  ii>n  mu*t  not  cvt^^nfl  lx'yond 

the  Muperfjcial  *tructures.  and  should  notdi. Jacial  nerve.     Thii  /.ygoma  ih 

then  elo-ired  by  a  horizontal  incision  through  its  pcriost^ium,  is  iiawn  throuiih 
bi«fon*  and  h«>hind,  and  is  tiirned  dosvn  with  the  massetttr  munchv  The  niMudi 
\nnx 


Hlightly  open<yl    the   t«iinporal    t^M^don    is  drawn    well    Uick   «»r  uar; 
divided,   and   the   ptcryg<»    maxillary    fos-sa   is  t!xpos«.'d.      The    internat    m 
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larv  artery  is  ligatuicd  uiid  divided  as  it  crosses  tlic  external  pterygoid  luuscle. 
Fr»llowing  the  upner  boivler  of  lliis  muscte  the  foramen  rotunduni  is  no\v  reached, 
and  the  8PC"ond  aivision  of  tlve.  tiigeniinal  nerve  there  exposed.  If  the  nervo 
be  nowdivided  at  the  infra-orbital  foramen,  its  cntire  length  can  Ije  drawn  out  by 
traction  at  its  posterior  jKiint  of  fxp<)sure.  Aleckers  ganglion  is  a\Tilse<l  with  the 
nerve  to  the  tinder  aspect  of  which  it  is  altacli«!  in  front  of  the  foramen  rotun- 
dum.  Thp  zygonm  is  now  replaccd  and  retained  in  po.sition  bjr  sutures  imssed 
through  the  niassetcr  muscle  and  adjaccnt  sof t  ];arts  at  each  eud  ot  t  lie  hiatus  ;  it  is 
not  nec«'ss«ry  to  suture  the  bone  itself,  and  tinie  is  saved  by  a^  oiding  tlie  neceKsity 
for  drilJing  it.    The  disligurement  produeed  by  the  operation  is  exceedingly  slight. 

Tlie  inferior  deuUtl  nerve  is  readily  evposed  at  tlie  niental  foramen  which  lieu 
midwav  l)etween  the  ujiper  and  lower  bordersof  the  lower  jaw,  in  a  line  passin^ 
from  t^ie  supra-orl>iud  foramen  between  the  bicuspid  teeth  of  the  upi)er  jaw  ; 
avulhiou  may  here  1x-  neiformed,  but  is  of  little  value,  as  the  seat  of  ojjeration  is 
atiterior  to  tlie  dentai  oraiiches.  A  more  satiiifactory  method  i.s  to  nmke  a  curve«! 
incision  around  the  aiigle  of  the  jnw.  turn  forwards  the  soft  parta,  and  Mpply  a  Iialf- 
incli  lre}»Iiine  over  the  middle  of  the  lovver  part  of  tlie  desceuding  ranius  :  the 
trephine  iis  carried  weU  into,  but  not  through  the  bone,  uhen  the  dentai  canal  is 
laid  open,  aiid  \\\y  tierve  exposed  therein.  The  nerve  can  also  l>e  divided  at  either 
the  niental  or  dentai  foramen  from  \vithin  the  motith,  I»ut  tlie  oj^eration  is  less 
precise  and  ennnot  be  a,seiitie.  8till  another  method  eonsists  in  working  up 
inaide  the  jaw  t'ro^n  an  ineision  niade  below  it  until  the  enLranee  of  the  dentai 
canal  is  reached  ;  of  this  we  bave  no  experietiee. 

The  liiiifual  rifrrr  is  more  often  divided  to  relieve  thepain  of  epithelioma  of  the 
tongue  than  to  conibat  a  true  neuralgia  ;  it  lieR  in  a  line  ninnmg  from  the  last 
molar  tootli  to  the  angle  of  the  jaw,  and  cnn  there  Iaj  felt  nnd  cut, 

The  t/iird  flivifioti.  o/  Iht  Iriijeviinol  ner>'(  niay  be  (Hvided  in  its  enlirety  at  its 
exit  from  the  foramen  o\ale,  this  ojieration  gi\ing  better  resuits  tban  seimrat« 
treatinent  of  the  inferior  dentai  or  tingual.  ]'or  this  purpose  the  wnter  has  found 
con^enient  a  method  sitiiilur  to  Lossen  and  Uraun's  operation  iipon  the  superior 
maxjllary  tJivision  :  th«  zygoiua  being  turned  dovvn  \vith  tbe  niasseter,  the 
eoronoid  procefis  of  thelower  jaw  iscutaway,  and  tunied  upwards  with  the  inaer- 
tion  uf  the  temporal  musele  ;  in  tbiK  way  the  external  plui  ygoid  is  clear]y  seen, 
and  the  branches  of  tlie  inferior  maxillary  division  cscapiiig  fiom  lx':ncath  it  con 
be  traccd  bnek  to  the  foramen  ovale.  As  in  other  cases  bnny  union  of  the  pariš 
cut  through  can  be  obtained  by  suturiug  iheir  overlying  soft  structures,  and 
drilliug  of  the  bone  is  not  required. 

The  operation  »dvised  by  ilorsley  and  Eose,  eonsists  in  making  an  ineision 
siimJar  to  that  of  the  Braun  and  Lossen  o]>eiation,  cutting  across  the  masseter 
imn)ediafely  below  the  socia  parotidis,  elearing  the  nscending  ramus  of  the  lower 
jaw,  and  making  a  large  liole  in  it  by  the  trephine  nnd  cutting  furceps.  By  this 
means  the  structures  uf  the  face  are  injured  les-s  tlum  in  the  iirst  operation,  but 
ccmparativelv  little  room  is  niovided  for  the  deeper  stages,  aud  experience  has 
slio^n  that  tlie  tirst  method  leaves  no  praetical  dcfoiuiity  or  inconvenienee. 

Keraoval  of  the  (tiisseritm  'javijlkni  is  indieated  in  cases  in'  which  the  above 
operation.«;  have  failed  to  cure,  in  cases  of  neuralgia  involving  the  whole  of  the 
trigeminal  area,  nnd  especially  in  epileptifonn  cfises  acccmipanied  by  secretory  and 
vasomotor  symptom.s.  The  iirineipal  niethods  are  those  of  Hartley  and  Krause, 
and  of  Ro.se,  the  former  boing  prefcned  by  most  surgeons. 

1.  T/ie  llartler/Krau^e  (fftiatitm.—  A  borse-shoe-shaped  ineision  is  made  in  the 
temporal  region,  one  end  being  immediately  in  front  ctf  the  c-ar,  nnd  the  other 
about  un  inch  behind  the  outer  angle  of  the  orViit.  This  ineision  marks  out  a 
large  tlap  with  its  base  on  the  zygoU]a,  and  witli  a  vertical  deptli  of  tliree  inclies  ; 
it  is  carried  down  to  the  teuipoml  fossa,  and  the  cranium  in  there  divided  in  Ihe 
line  of  the  cut  by  a  cij  cular  saw  or  ehiscl.  The  combined  tlap  of  bone  nnd  soft 
structures  is  now  turned  d«)Wn,  and  blci»ding  arreste<l  by  ordinary  means.  The 
dura  mater  eovering  the  teniporo-spherioidul  lobe  is  exiK)sed,  and  is  hejd  bac;k  by 
aspatula;  in  thus  di-awing  back  the  dura  mater,  the  second  and  thiid  divisions 
of  the  tngeminal  are  indicated  by  ita  attacbment  fllong  their  course.  They  are 
cleared  by  blunt  tUssection,  aud  traced  back  to  tlie  ganglion,  which  is  similar]y 
clearetl.  The  ganglion  is  tlien  grasped  in  a  pair  of  forct^ps,  its  sujjerior  and  in- 
ferior ma.\illary  branches  are  cut  across,  and  it  is  itself  toni  away. 

Hoi-sley'8  earlier  operation  was  similar  to  that  of  Krause  and  Hartlej,  but 
opened  the  dui"a  mater  over  the  temporo-s|ihenoiilal  kil>e,  and  again  opened  the 
dural  sheath  of  the  Oasseriau  ganglion  from  it«  inner  or  cerebral  aspect  instead  of 
from  its  outer  or  ci-auial  side. 
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2.  Rom'«  Ojiemtijt).—''^  An  incision  siniilnr  to  tliat  for  exix>sing  tlie  foniuien 
ovule  (Brnuii  t/0^cn's)  is  nmrlc  throu(<li  tlu«  skin,  amJ  tli«?  ttnp  tlius  inarkcMl  out  ia 
cirawn  forward3  and  stitcheil  out  of  tlie  wny.  The  zyg<'»nift  is  drillerl  aiul  tuniod 
down  togHtlier  witli  t[»e  riio5.seter ;  the  coronoid  proeess  is  thea  divijlivl  or 
reinoved,  and,  together  witl»  the  leinporu!  inuscU-,  turntH.1  upvvards  ;  the  intcrnal 
innsilUrj  urtery  is,  if  |>ossible,  secured,  and  tho  sphenoidni  att4U'htneni  nf  the 
e'Xt^rnMl  iitof^noid  seraptnl  AWJiy  sci  as  to  rtllo^v  of  the  L<xp08ure  of  tho  foramen 
oviilo,  whioh  lifs  just  in  front  of  the  baso  of  tlio  pt»*i-ygoid  procefises.  A  A-inch 
trcphine  is  now  applied  inimediately  nutside  tho  foruincn  ovalo.  aml  the'  bone 
aroiind  tho  opening  thus  injide  is  also  removetl  by  forccps  or  chiscl  so  as  to  give 
more  sjiacc.  The  trunk  of  the  thii-d  diNision  is  traced  upwanlis,  the  sheaths  of  the 
gaiiglion  opened,  the  secoud  diviiuoa  cut  through  by  inuans  of  a  sliarp  cutting 
nook,  and  tne  ganglion  tem  away  pieooineal.  or  at  any  rate  broken  up."  ])oyen  8 
method  is  clo5ely  siuiilar  to  Hose'8,  and  haruly  oalls  for  description.  Ali  of  these 
operations  require  considerable  dexterity  and  giK«!  elcctrionl  illuminatioti. 

Operations  upon  the  CJasserian  ganghon  are  liable  to  be  followed  by  destructive 
kerutitisnnd  losa  of  the  eye,  but  it  appeara  to  be  conclnsively  provod  that  removal  of 
the  ganglion  alone  does  not  csuse  sucti  rciiultti  in  the  absence  of  Any  sepsis  or  of  local 
irritntjonof  theeye,  whileall  riska  disapnear  Nvithin  a  week  or  two  of  the  operation. 
Ilence  l>efore  op<:Tation  the  conjunctival  gac  should  be  can?fullv  cleansed  for  a  day 
or  t«ro  by  washing  with  a  st«Tile  solution  of  boracic  ai^id,  and  tne  eyelids  should  lie 
lightly  sutured  togcther,  and  kept  carefully  covered  during  the  operation  and  for 
some  days  afterwardR. 

Lastly>  ligature  of  the  carotid  arterv  has  occa.sionally  been  practiaed  for  the 
relief  of  facial  tie,  and  ulthougb  now  falfen  into  disuse,  it  appears  to  have  beun  by 
no  meana  inethcacious. 

LITERATURE.— TiMtPSSKAP.  Clinical  Leetures,  H  v.  ;  Le<twre$  on  Ctinieat  Mtdicii%t 
(New  Sv'I.  Soc.),  Londnn,  1868,  vol.  i.— Vallkix.  Traitd  de$  nfvr<Ugi4*.  Pari«,  1841.— 
Heai),  h.  Article,  "Trigcminal  Neuralgia,"  Clifford  Allbiata  Si/ttem  o/ Medicine,  vol.  vi. 
London,  189ft.— Gowei'.h,  Sir  W.  Diteatei  of  Uu  Nervoiu  Sj/»trm,  vol.  ii.  London,  laoa. — 
Oj-PRNiiriM,  H,  Lehrlmch  dtr  NervenkrankheiUn.  Berlin,  1898.— Coi,ljx»,  J.  Trtatm*nt 
o/  Ihifdsrt  of  the  NtrvouH  SyMefn.  New  York,  1900.— Bk.nnkt,  W.  H.  Laruxt,  4th 
November  1899.— Rose.     Sunjieal  Trtatintat  of  Neuralifia.      Luudon,  1892. 

Nervous  System.— Oenrral  Ikurk. 

The  lollovving  Ls  a  note  of  the  [leading  arlicloa.     See  also  General  Index 
under  Paralvsis  : — 


Acromegal7. 

AphMia. 

Br&in — («)  niyRiology  of ;  (A)  Affections 

of  Ve«si?lH ;  (r)  Intra-Cranial  Tumours ; 

(</)  Juflaniniations,   Cjsta,  etc. ;    (<) 

Intra-Cranial  Surgery. 
Ohorea — (a)  General  Medic*! ;  (i)  Ob- 

stetric  ;  (c)  Chronic  Injiiinity. 
GonTulsions. 
Cranial  Nervea — Index. 
Delirium. 
Electricity. ' 
EpUopsjr— (rt)    General ;    (/>)  EpiIoi>lic 

ln*inity. 
Facial  Nerve — (a)  Facial  Hcmiatroi>hy  ; 

(A)  Piamljaiii;  (r)  SiMunn. 
Eeadache. 
Hemiple^. 
Hiccotigh. 
BjdrooephAloB. 
H7»terU— (a)  Oonorol ;  (h)  IIyHti3ria  in 

Childron  ;  (c)  Surgical  AMjKsctH  of. 
Menincea  -  (d)  General  DorangenicntM  ; 
(/')  Tuberciilosia  and  Poetcrior  ltii«ic 


MeuingitiB ;  (r)  Epidemic  Cercbro- 

Bjiinal  MeningitiH. 
Mnscles  -In  Muscular  Atrophie«,  Dy»- 

tro]»hio»,  etc. 
Myastlienia  Oravis. 
Nervea — (<f)  Medical  AiTcctiouH  of  (in- 

eJuding       Neuralgia)  ;        SurgiuJ 

AlTe«:ti(ma  of. 
Neorasthenia. 
NeoroMs,  Occupation. 
Ophthalmoplegia. 
Ofteo-ATthropath7 
Paralyai8  ^with  llcuoml  [udex). 
Pupil. 

Ra7naad'g  DiM*M. 
Sdatlca. 
Spasm. 
Bplna  Bifida. 
Bpinal  Oord— ('i)  Phjniologj  and  Topi- 

cal  Dia^ouf^  AjOoctiouii  of  Vwlell^ 

Membrane«,  etc. ;  (&)  Surgerjr  of. 
8yringomy6lia. 
Tumoiirs. 
Verti«o.        Wry  Neek. 


324 


NEUBASTHENIA 


Netile  Ras  h.    See  Urticaria. 


Neuraigria.    See  Nerves. 


Neurasthenia« — Neurasthenia  ineans  deliilitj  of  the  nerves.  It 
has  been  descritied  und<=!r  the  names,  "  General  debilit}%"  "Spinal  irritation," 
"  L't5tat  nerveux,"  "  Tho  vapours,"  "  Nervous  exhHustion,"  etc.  We  owe  to 
Beard  of  New  York  the  beat  modem  description  of  the  condition,  and  the 
name  Neurastheniu,  whioh  is  oonvenient  and  acuuriite,,  as  it  directs  attention 
speciallj  to  the  true  souree  of  the  Hymptonis.  \Vhat  prts;i8tdy  is  the 
signifitanee  of  the  phrsise  "  nervous  debility  "  ?  In  ueurasthenia,  aa  in  ali 
other  conditious  of  nervous  brealvdown,  we  have  two  etiological  factors, 
diminished  resi.stunce  (bad  liereditv)  and  increased  strain  (acquired  during 
the  Ufe  of  the  organLsm).  This  holds  as  clearly  for  neuraRthenia,  in  which 
\ve  must  beheve  that  the  k)wer  nervous  lavera  are  alTecled,  as  it  does  for 
in8anity,  where  the  patbological  procesa  aifeotH  t!ie  higliest  lajers.  In  l)cith 
casefl  the  condition  Khovvs  itself  by  altered  conduct  and  deranged  nientation, 
using  these  terins  in  thetr  broadest  sense.  We  vpill  begin  by  discusaing 
the  problem  of  acquired  neuraathenia  due  to  strain,  \vliich  Htrain  inay  be 
direct  or  indirect. 

The  etiology  is  leas  complex  in  cases  where  h  du-ect  phjsical  eause  cau 
be  traced,  nianv  of  which  eases  are  called  traumatic.  In  theae  we  have  a 
condition  coinjiaraltle  to  casea  of  inHaiiity  due  to  direct  streas,  a  blow  on  the 
head,  a  aunstroke,  tJie  delirium  of  fever.  No  nervous  8ysteni  is  so 
constituted  as  to  be  able  to  bear  unlimited  direct  stress.  Every  beam  has 
a  breaking  vveight.  One  jterson  maj'  beeome  neui'aathenic  aa  the  effect  of 
an  ui>turu  from  a  pony  eart ;  auother  only  as  the  result  of  a  railway  smaah 
or  8hipwreck,  accompanied  or  not  liy  hodiiy  injury  and  great  privation.  Ali 
gradations  are  inoluded  iiuder  the  term  trauiuatic  neurasthenia.  The 
problem  of  nervous  debilitj  ia  there  presented  in  its  least  comples  clinical 
form.  The  debility  is  due  in  ali  these  cases  directly  to  an  injury  or  to  the 
fear  of  an  injury.  For  it  ia  certain  that  vvhat  we  call  traumatic  neuras- 
thenia may  arise  as  the  result  of  fright  witlu>ut  any  bodily  or  recognisable 
injury  havLng  been  received.  It  is  not  the  broken  arm  or  leg  resulting  from  a 
niilway  eollision,  or  even  the  jar  and  sbaking  experieaced,  that  causes  the 
victim  to  be  a  nervous  wreek  for  mouLhs  or  yeara  aftervvards,  but  the 
general  disturbance  to  the  nutrition  of  his  nerves  caused  by  the  accident 
itself,  apart  from  his  special  personal  share  in  its  effects.  It  is  quite 
possible  to  be  much  and  for  long  the  wor8e  for  a  rdilway  accident  in  spite 
of  coming  out  of  it  apparently  uninjured.  As  esamples  of  this  the  follosving 
cases  may  be  cited ; — 1.  A  gentleman  wa8  travelling  in  an  express  train  from 
Aberdeen  to  London  \vhen  the  train  \vent  ott"  the  line.  The  carriage  was 
hurled  from  aide  tu  side  of  the  line  but  not  up.set.  The  traveUer  steadied 
himself  with  feet  and  hauds  aa  much  as  he  could,  received  no  bIow,  and 
thoughfc  he  \vas  perfectly  calm  and  oollected  ali  the  tirne.  By  good  fortoine 
the  C(jupling.s  liruke  and  the  carriage  came  to  a  standstilL  The  traveller 
descended  and  \vondered  to  see  his  fellow-paa8enger8  crying  and  embracing 
each  other  in  an  hysterical  manner.  Tlie  cigar  which  he  had  kept  in  his 
mouth  wa8  stili  alight,  and  he  tini.shed  it.  Four  hours  of  a  sumnier  night 
were  passed  in  a  turuip  lield  till  the  relief  train  carried  him  ou  tti  York  and 
London.  To  his  surprise  he  fouud  himself  in  a  state  of  coustant  and 
increaaing  nervous  distress  during  the  jourQey,  and  for  niouths  aftervvards 
he  could  not  endure  an  expres8  train ;  he  had  to  go  by  the  slovvest  possible, 
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and  even  these  tried  hiiu  more  ihan  he  liked  to  admit  It  vas  al  least  a 
vear  before  the  efiect  of  the  fright  left  him,  2.  An  elderljr  gentleman,  Mr. 
B.,  and  tm  wife  wex«  travelling  in  a  train  which  met  with  a  evrioua 
at^^ident.  Manj  passengers  were  injured  and  some  killed.  Presentlj  the 
survivore  were  eent  to  a  hotel,  and  Mr.  and  Mrs,  It.  were  assigned  a  room. 
The  good  couple  knelt  down  and  thanked  God  for  coming  uninjured  out  of 
auch  a  terrible  ex]X!rience.  Thea  they  went  to  l»etl  aud  slfj)t  fiiirly  well, 
rext  morning  Mr.  B.  being  ready  Hrst,  8aid  he  would  go  do\vu  and  order 
cfast  A  few  minutos  lat<?r  his  wife  found  him  aitting  at  the  top  of 
Btairs,  wceping  because  he  hatl  not  coiuage  to  go  do\m  them.  The 
~A«id  of  oi^>en  spaces,  or  "  agoraphubia,"  of  wliich  he  had  almost  certainly 
never  heard,  had  been  suddenlj  develojied  by  the  aovident.  Can  we  arrivo 
at  anv  explanation  of  a  marketl  condition  of  nervojis  Nveakness  starting  in 
this  waj,  and  can  we  by  studviug  Iraumatic  neiirasthenia  get  any  insight 
into  the  nature  of  the  same  condition  when  it  ia  inherited  or  the  result  of 
non  -  traumatic  intiuences  ?  Acceptiug  the  view  that  neurasthenia  is  a 
prolonged  condition  of  over-fatigue,  can  it  be  explained  ? 

It  is  admitted  that  every  action  is  performed  by  an  eipenditure  of 
nerve  force,  that  not  only  intellectual  and  volitiunal  actions  are  inipoasible 
>i\KiTt  from  the  nervous  svstom,  biit  that  even  thoee  actions  whJch  are 
C(»iu:tTned  vrith  "the  brooding  and  silent  life"  of  the  orgaus  of  aecrction, 
eicretion,  of  circulation.  and  of  uutrition,  ali  como  under  the  same  cat«.'gory; 
they  dejiend  ujtou  their  nerve-8upply  for  the  i)ower  to  play  their  part  in  the 
drama  of  Ufa  They  live  only  by  virtue  of  their  nervous  activity.  In 
health  tlie  nervous  force  is  sufficient  for  ali  the  ordinan-  demands  made 
upon  it.  VVe  work  and  get  tired ;  we  aleep  and  eat,  and  are  again  as  new 
beings  ready  for  another  day'8  work.  Aftor  some  months  of  continuoua 
woirk  we  are  tiretl  in  a  different  way ;  the  nights  rest  and  the  weekly  day 
of  rest  do  not  suHice ;  W'e  \vant  uhange  of  scene  and  a  sustained  rest.  With 
these  we  renew  our  force  and  are  prft8ently  again  ready  to  enjoj  work. 
Even  when  we  are  cou8ciou8ly  "  tired  '*  it  is,  na  a  rule,  the  fatigne  of 
intellectual  and  vohtional  nerves,  nc»t  that  of  the  nerves  governing  our 
nutritive  and  eUminative  functions.  \Vhen  these  are  "  tired"  and  inchutni 
to  strike  \vork  we  recognl^e  that  matters  are  serious,  nnd  \ve  knriw  tliat  we 
are  ill.  W]iat  is  it  theu  preci«ely  that  happens  when  nurve«,  and  esjKviallj 
the  nerves  (»f  vegetative  life,  are  "  tired "  and  do  not  work  ?  What 
precisely  is  wrong  \vhen  nerve  force  is  ezhausted,  or  even  ]virlially 
exhausted  f  Wheu  not  only  is  intellectual  work  impoflsible  to  us.  but  v\hea 
we  oiuuot  even  digest  because  our  nerves  refuae  their  task  ?  To  answer 
these  ijuestions  \ve  have  to  know  hiiw  the  nenes  work  and  how  thev  are 
nourished.  The  modem  conception  of  the  nervous  8ystem  has  coinplotoly 
alttred  our  view8  of  its  phy8iology,  and  to  a  large  extent  of  ita  iuitliology. 
The  primary  conception  to-day  is  of  an  essential  unit,  the  ncno  celi  and  its 
pr«xx«ae.s.  The  tinit  is  knowu  an  the  "  neiirone  "  ;  the  nerve  celi  is  Injilievod 
to  be  directly  and  eolelv  concerued  with  the  nutritiim  of  the  \vhoKi  unit  or 
ieurone,  vfhile  the  developmeut  of  nervous  energv  takes  plače  at  the  U^nuinal 
jetwork  or  arlnirisation  at  the  end  of  the  nerve  Hbre,  which  netvvnrk  is  in 
physiological  but  not  anatomical  continuity  with  the  termination  of  other 
neurones.  Every  nerve  fibre,  with  the  exception  of  thoso  in  the  sjmpathetio 
nervous  RyBtcm,  is  cnveloped  in  a  mycliD  sheath,  and  tho  dcvclopmcnt  of 
^this  shi^th  cjjm^s]>onds  with  the  fuuctiou  of  the  fibn\  and  it«  dt^eneration 
Kxx*dc»  thut  of  auy  other  part  of  the  fibre.  Dr.  Wiillcr  ha«  apporentlj 
iowu  that  the  iiiyclin  shealh  njpltMiishes  th«  ennrgj  or  j>ower  of  tne  tibre, 
id  that  it  is  this  sheath  which  in  the  Aource  of  the  inexhaustil)ility  of  the 
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nerve.  Every  neurono  is  a  living  unit,  and  as  such  it  has  an  end.owment  of 
a  specifie  mejiaure  of  vitality.  It  cau  be  poisoned  by  certain  toxiue8  ha%'ing 
speeial  affinities  for  it,  and  certain  neuronea  are  mvich  more  easily  aifected 
by  Bome  poisons  than  by  others.  as  is  shovrn  by  the  intinenije  of  syphili8,  of 
alcohol,  lead,  arsenic,  and  Btryi;biiia  on  various  parts  of  tlie  nervoua  sy8teni. 
The  paraly8€8  \vhich  follovv  diplitheria,  and  the  action  of  the  poiaon  developed 
by  the  tetauus  bacillua,  are  also  fomilijir  examplea  of  the  selective  power  of 
tosines  over  certiiin  neuronea.  In  each  of  these  cases  t!ie  poison  seize«  upon 
certain  neurones  almost  to  the  exelu9ion  of  the  rest.  The  sek^ctive  power 
dependa  probably  on  aome  slight  cheniical  dinerence  in  tlie  compositiou  of 
the  cella  of  the  various  neurones.  The  poisons  also  dilfer  much  iu  tiie 
inrtuence  they  exert  on  the  germinal  plaama,  and  tin-nugh  it  on  the  uext 
generation.  Dr.  Mott  8ay8:  "Certain  acquired  conditions  in  the  paronta, 
aftecting  them  e8pecially  at  the  tirne  of  couception,  are  liable  to  produce  an 
inherent  defect  in  the  germinal  phisuia.  They  are  acute  and  chronic 
alcohohsm,  Byphihs,  and  tuberciilosis."  His  researches  go  to  8liow  that  a 
verv  large  part  of  iniierited  imperfectiona  or  weakue88  of  the  nervous  sy8tem 
results  from  theae  acquired  uonJitious  in  the  parents,  and  e8pecially  from 
the  remote  iniiuence  of  s_7[>hili8  and  alcoliol  on  tlie  vitality  of  the  neuronea 
in  the  oftapring.'  Of  the  t\vo  broad  cauaea  of  neurasthenia,  horedity  and 
stresa,  here«lity  stands  first,  and,  except  in  cases  \vifch  a  |)ronouuced  truumatic 
factor,  ali  well-niarked  caaea  of  acquired  neurastlienia  prob{ihly  have  in  them 
an  element  of  hereditary  weakneaa.  Again,  the  analogy  with  insanitj  is 
close. 

Hereditary  neurastlienia  theu  results  from  the  inheritance  of  nerve  cells 
of  inferior  type  with  a  poor  endovvinent  of  vitality  and  of  nutritional  foree. 
It  is  not  necessary  to  suppose  that  the  vitality  or  po\ver  of  repair  in  the 
various  neuronea  is  never  equally  distributed.  Some  uiay  be  nmeh  bctter 
endowed  than  othors,  just  as  we  know  tluit  the  neuronea  that  serve  the 
organa  of  the  speeial  senses  and  the  iutelleetnal  procesaes  vary  indetinitely 
in  individuala,  and  in  the  varying  states  of  liealtli  in  the  same  individual. 
Those  neuronea  in  which  the  inherited  power  of  repair  is  sumil  naturallj 
break  down  in  function  more  reatlily  than  do  those  which  posaesa  a 
hetter  endowment  of  \itality.  The  Bymptoms  of  neurasthenia  vary  with 
the  fuuctions  of  the  neuronea  aflentcd,  %vith  tlie  i)rtjportiou  of  the  weU- 
nourishcd  to  t!ie  ill-noiiriaheil,  aml  p088ibly  with  the  measure  of  repair, 
inH>erfect  aa  it  may  be,  stili  poaaible  to  the  least  \vell-endovved  neurones. 
For  it  doea  not  apjtear  to  be  commou,  looking  at  ueuraatheuia  from  a  clinical 
point  of  viev,,  for  inherited  or  congenital  neuraatheuia  to  lead  to  the  aV>9olute 
loss  of  vitality  of  auy  of  Ihe  neurones.  Tliey  repair  themselves  bad!y.  and 
function  wjth  difHculty  and  imperfectlj,  but  they  do  not  die.  If  they  died 
there  would  not  be  \veaJvness,  but  a  slnw]y  increasing  panilysis.  Thinking 
diagrammatically,  vre  niay  picture  to  ourstdves  ten  nciironra  aa^^igned  to  one 
function.  If  five  of  tlie  ten  are  nourialuid  j>oorly  the  function  vvtll  Le  lesa 
perfeetly  performed  than  it  would  be  if  ali  the  ten  \vere  capable  of  doing 
tlieir  full  share  of  work.  The  work  of  any  organ  would  certainly  cause  the 
aenaation  of  fatigue  more  rapidly  if  hali"  tlic  neurones  cngaged  in  that  \vork 
repaired  themselves  with  ditticulty  than  \vould  be  the  čase  if  repair  in  aH 
the  neurones  \veut  on  at  u  normal  rate.  Congenital  iieuraHthenies  of  a  high 
grade  are  people  wlio  muv  tridy  sav  of  themselves  that  they  were  "  bom 
tired,  and  have  been  tired  over  aince." 

Acquired  neurasthenia,  \Yhether  traumatic  or  non-traumatic,  is  the 
result  of  strain,  or  of  some  considerable  interference  with  the  normal  rate 

'  Dr.  Motfs  Cro&iiian  J^ciures  on  Ihe  Bfgeiuralt&n  ofUie  X<rurt/iu,  1900. 
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'nutrition.  In  traumatic  cases  the  strain  has  been  more  acute  and  direct 
than  in  the  non- traumatic  casee.  But  "  undiie  strain  "  is  itself  a  com- 
plex  phnise.  It  imjilies  that  the  strain  is  considerable,  and  that  it  ia 
mure  than  the  individual  is  fit  to  meet.  A  tiisk  that  would  strain  a 
ponj  is  uothing  to  a  cart-horse.  To  prechule  strain  the  1)aok  must 
be  fitted  to  the  burden,  and  if  it  is  not  so  fitted  there  is  disturb- 
auce  of  due  balance  bet\veeu  waste  on  the  one  side  and  repair  on  the 
other,  between  the  disaipation  of  nervous  force  and  its  recuperatiou,  and 
a  complex  train  of  nervous  sjmptoms  arises  vrhich  we  ascrit«  to  "  strain." 
But  in  trying  to  define  "  strain  "  it  is  of  prime  importance  to  remember  that 
the  whole  thing  is  rolative.  Most  of  us  have  known  jjeople  who  can  carry 
on  work  at  higli  presaure  uuder  conditions  that  would  be  iDipoeeible  to  the 
general  run  of  huiuan  beiugs,  and  for  a  very  much  longer  tirne.  For  instance, 
Balzao  is  said  to  have  vrrttten  more  than  one  of  his  novels  at  a  edtting,  keep- 
ing  hiuiself  going  for  au  almost  incredible  nuiuber  of  hours  up)on  coffee,  and 
taking  no  slcep  till  the  eutire  volume  \vaa  finiahed.  It  seeras  even  to  have 
Ijeen  his  rule  for  several  jears  to  rise  at  midnight,  after  8ix  hours*  sleep,  and 
to  work  at  his  desk  without  intormissiuu,  but  fur  a  little  f(X>d  and  much 
cofTee,  for  fourteen  or  fifteen  l«oura  The  writer  knowB  a  contractor  who 
makeei  the  moet  abstruse  calculations,  involving  immense  sums  of  monev, 
with  his  ohildren  romjting  round  him  while  at  work.  He  dictates  to 
two  or  three  secretaries  in  suceessiou,  going  from  one  to  another,  and 
vreoring  oiit  relavs  of  them,  aometimes  for  forty  or  tiftj  hours  at  a 
Btretch,  without  sleep  and  with  only  snatches  of  food.  Theu  he  will 
8ay,  "Escuse  me,  gentlemen,  I  am  a  little  tired,"  and  )ie  liea  down  on 
the  Bofa,  slecps  for  twent7  miuutes,  awakes  quite  fresh,  and  ia  readj  to 
begin  again.  A  man  of  this  type  must  have  ]>owera  of  repair  very  8uj>erior 
to  the  average,  and  to  such  a  one  indirect  strain  from  prolonged  brain  work 
would  be  almost  im|x>8sil)le  as  long  as  his  amazing  and  unusual  powers  of 
recujieration  last.  I)irectly  he  becomes  unable  to  sleep  l>etvveeu  his  bouta 
of  work.  from  anxiety  or  any  other  cause,  syrapt<>ms  of  strain  \vill  appear. 
Whilo  his  health  lasts,  and  thinga  go  well  witlj  him,  more  work  will  not 
easily  strain  him.  No  doubt  also,  though  he  cau  to  a  great  extent  postpone 
food  and  sleep  when  necossarj,  he  does  in  the  end  take  plenty  of  both.  He 
vorks  longer  and  harder  than  ordinarj  people  can,  but  he  can  sleep  and  eat 
to  match  when  the  work  is  done.  Where  there  is  unduo  strain  the  individual 
is  often  not  merely  working  as  hard  as  he  can,  but  he  is  trying  to  do  work 
for  which  he  is  not  fitted,  or  he  is  doing  it  under  distrncting  conditions. 
Verv  often  auibitiou  has  otitrun  ix»we.r.  A  large  number  of  cases  of  non- 
traumatic  UfUiustheuiu  begin  in  car]y  adult  life  or  iu  adolescence.  It  takes 
several  vears  for  jjeopIe  even  of  good  stock  to  recover  from  the  strain  put 
\i\yon  them  by  rapid  growth  and  by  development.  Voung  adults,  and 
C8ixjciully  youug  \vomou,  are  far  lesa  tit  to  stand  hard  work  at  nineteen  or 
twenty  years  of  ago  tlmn  they  vrould  he,  if  ali  got«  \vell  with  them,  at  thirtj. 
If  lhey  overtax  their  power8,  and  if  their  nervcs  of  digestion  break  down, 
sleep  pre.Heutly  gtn^s  Uki,  iind  the  viirious  cin'.le  vrhich  we  call  neurasthenia  Li 
round  them.  SUH  more  Ukoly  is  this  to  hapj>en  if  there  is  au  inherited 
tondt»ncy  to  poor  nervous  vitulity,  though  the  individual  himself  haa  not 
hitherUi  \*ecn  conacious  of  nerve  weakne8«. 

Dcficicnt  or  imperfuct  metaboliiim  is  also  probably  an  im]Mjrtiint  etio- 
logical  fiKnor  in  mHny  ciiseu  of  functional  norvou«  di)»turbauce  or  failure. 
When  metalKjlisiu  in  imperfect  not  only  is  nutritinn  cliecked,  l>ut  there  is  a 
rosulling  aulo-intoxic-atioii  whicli  must  itf^elf  iUr»x;tly  ioterfore  with  normal 
aerve  fuuutioua.     A  largii  part  of  what  omi  \xi  tlotie  to  improve  the  nutrition 
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of  uerveB  has  to  do  wilh  quickening  inetabnlisDi,  ^ettirig  rid  of  waste  material, 
and  bringing  the  leucoc:yte8  everywhere  iuto  a  higher  degree  of  resistiiig 
power  as  against  noxioii3  inttueaces  (nde  "  Immunitj,"  vol.  v.  p.  166).  The 
effect  of  a  general  iucrease  of  the  natural  po\vera  of  reBistance  to  hacteria 
■wliich  leiictjcyte.s  posscBs  is  weU  sbowiijin  the  results  gained  l>y  the  open  air 
and  high  feeding  niethod  of  treatiug  tuberculosis.  In  functioual  nervous 
diseaae  we  know  of  no  bacterium  which  bas  to  be  resistcd  and  ubeoked  in  its 
developraent,  but  the  succesa  of  the  Weir  Mitcbell  inetbod,  whiuh  in  many 
iinportant  pointa  resemblea  the  new  treatment  for  tul*erculosis,  8howa  how 
inucb  benefit  the  nervous  8ysteru  can  obtain  froni  prouioting  tlio  general 
metabolism  of  the  vvhiile  organism.  The  preecnce  in  the  hlood  plasma  and 
lym]>h  (jf  the  cheniifal  products  resulting  froiii  ini]ierfect  metabci»lism  must 
alao  Herioua]y  interfere  witb  the  nutritiou  of  tlie  nervous  and  oiher  tissucs. 
St/in2Jtom(ylofifT/. — The  8ymptom8  of  neimisthenia  vary  aimast  indetiuite.ly 
with  the  i>art  of  the  nervous  By8tcin  at  fault.  Sometimes  the  fuilure  seems 
to  be  limited  to  the  cells  tif  the  lirain  itself,  in  other  casea  it  is  the  spLnal 
nerves  that  fail  prominently ;  in  a  third  and  large  group  l>oth  cerebral  and 
spinal  8ub-sy8tem8  are  at  fault.  The  individual  is  either  incapable  of 
ordinary  exertion  of  mind  and  muscle,  or  be  bas  broken  down  in  both  direc- 
tions  under  unusual  stress.  Therefore  \ve  kave  the  cerebral,  the  spinal,  and  the 
cerebro-spinal  subdivisions  of  neurasthenia.  In  not  a  few  cases  the  failure 
is  most  marked  in  the  nervea  of  organio  life,  and  finally,  thcre  is  the  group 
in  whiL-h  it  is  chjeily  seen  in  the  nerves  of  the  sexual  organa  But  after 
indicating  theee  varieties,  it  remains  tnie  that  tbere  is  in  nioat  cases  a 
certain  profound  unity  vvhich  links  ali  tbe  cases  of  nerve  weaknes8  more  or 
le8.s  togetlier.  No  one  important  set  of  nerves  can  fail  in  ita  povrer  of 
repair  and  in  its  con8er[uent  po\ver  of  work  \vitbout  its  failure  being,  as  a 
rule,  and  in  a  measure,  felt  or  reflected  by  every  part  of  the  nervous  8yBtem. 
Ali  the  better  behaved  and  more  nonnal]y  ucting  neuronee  hold  tbeir 
propriety  of  eonduct,  i.e.  tbeir  po\ver  of  repair,  on  a  more  insecure  tenure 
when  neighbouring  and  related  groups  of  ueurones  are  gravely  out  of  order. 
"  If  one  member  suflers,  aH  the  members  sufler  witli  it,"  is  true,  broadly 
but  not  absolutely,  of  the  nervous  8y8tem.  The  cerehral  type,  however,  is 
not  rarely  se«n  in  men  and  woruen  •vvho  rIionv  no  trace  of  niuscular  weakne88. 
They  can  walk,  climb  niountains,  cjcle  loug  distances  day  by  day,  with  no 
more  fatigue  than  other  people,  but  they  cannot  accopt  resj)onsibility,  and 
they  cannot  even  upply  tbeir  minds  eontinnouflly  to  any  one  subject,  active 
attention  being  one  of  the  latcst  aequired  meutal  power8,  and  nne  of  the 
Hrst  to  be  loat.  If  tbese  people  attempt  to  take  resjMnailile  work  they 
cannot  sleep,  and  with  loas  of  sleep,  temper  and  self-control  quickly  suffer. 
Very  often  such  a  man  cannot  endure  anything  like  a  crowd,  especially  an 
eneloaed  crowd.  He  dare  not  go  to  cluircli,  or  lo  a  Ibeatre  or  concert.  or  to 
an  evening  party.  He  sutters  irom  "clauatroplmhi.i."  Anothor  jiatient  of 
the  same  t>'pe  hus  a  horror  of  open  places,  he  \vill  do  auythiug  to  avoid 
having  to  walk  across  a  niarket-place  or  even  do\vn  a  wide  staii-case.  He 
has  "  agoraphobia."  Morbid  fears  of  many  other  Icinds  are  often  present. 
"  Antbropophobia,"  fear  of  8ociety,  of  meeting  anyone  out  of  the  most 
intimate  faiuily  circle;  "  monopbobia,"  the  fear  of  solitude  ;  "patliopbobia," 
the  fear  of  diseases ;  *'  pantaphobia,"  the  fe4ir  of  everything ;  "  niysophobia," 
the  fear  of  eontiiininfttion,  are  among  the  best  knnwu  of  tbeat>  ninrbid  fe^irs, 
but  they  by  no  meaus  exl3ausfc  the  bat  of  the  things  that  ucunustlienics 
dread.  A  lady  kuo\vn  to  the  writer  dared  not  see  the  refieetion  of  her  own 
face.  The  greater  part  of  her  life  for  year3  was  spent  in  trving  to  avoid  the 
risk  of  meeting  by  accident  a  looking-glass,  or  of  turning  inadvertently 
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toward3  tlie  plate  glasa  window8  of  ahops.  She  was  not  insane,  and  sho  recog- 
iiified  clearly  that  the  borror  \va8  an  alisurd  one,  but  ali  the  same  it  huld  lier 
far  long  in  bondage.  It  is  U8ually  »aid  that  neurastheuia  does  uot  lead  to 
in8Jinity,  and  in  general  terma  this  is  true.  It  is,  however,  impossible  to 
doubt  that  the  dividing  line  l>etween  chronic  delusional  insanitj  or  insane 
obeeasioa  combined  with  impulse  and  the  conditiona  described  above  is  not  a 
broad  one.  Further  evidence  in  this  direction  is  the  fact  that  a  good  ttiany 
neurasthoniea  talk  of  suicide  as  a  possible  thing,  though  few  of  them  do  more 
than  talk  of  it.  Insomnia  with  them  i.s  a  couiinually  returuing  evil,  and 
vertigo  is  common.  There  is  alao  frequeutly  preternatura!ly  acute  heariug  or 
even  aural  obsessions.  A  lady  who  has  been  neurasthenic  for  the  greater  part 
of  a  Inng  lifetime  has  both  aural  and  visual  hallucinations  whon  she  gets  in 
•the  least  belovv  her  ordinary  poor  level  of  strength.  In  a  recent  letter  to 
le  vrriter  she  8ays : — "  One  of  my  old  conditions  has  at  thi.s  moment  again 
iken  hold  of  me.  A  short  tune  of  four  bars  of  poor  music  is  being  played 
by  a  poor  little  instrument  in  the  air ;  if  the  \viudow8  were  open  it  would  be 
in  the  trees  in  the  gardeu,  and  it  goes  on  manv  times  in  a  minute,  ijuite 
ince88antly,  till  another  sucli  little  tune  takes  its  plače.  When  1  wake  in 
the  morniug  it  will  \vake  with  me,  a  wretched  little  ghost  of  a  tune  I  have 
never  heard  bt^fore,  This  haa  gone  on  ever  aince  my  last  illness,  robbing 
me  of  the  pleasure  I  used  to  have  in  going  through  in  my  mind  real  line 
muaic  I  had  heard  from  tlie  Itest  artista  Once  when  ill  I  heard  a  fine 
band  playiDg  in  a  lield  near,  but  after  a  fow  \veek8  \\iien  the  illnes«  euded 
the  band  ended  too.  I  see  some  odd  things  stili,  but  I  am  glad  to  3tiy  I  no 
louger  see  decapitated  heada  of  hideous  men  tioating  in  the  air."  This  lady 
is  perfectly  conacious  that  the  things  she  hears  and  sees  are  illusiona,  she  ia 
a  woman  of  great  iutelligence,  of  many  gifts  and  meutal  acti\'itie8.  and  she  is 
not  self-abaorbed.  The  main  tyj)e  of  her  neurastheuia  is  spinal,  she  can 
take  uo  ezerciso  at  ali  without  t>eing  conspicuously  the  vrorse  for  it,  but 
when  she  is  iU  she  gets  iudieatious  of  the  failure  of  the  cells  of  the  special 
Henses  to  function  in  an  orderly  way.  Her  čase  is  8pecially  instructive,  aa 
four  of  her  tive  childreu  are,  like  their  mother,  «pinal  neurasthenios  in  spite 
of  poflsessing  unusual  mental  powera.  Two  of  the  three  sons  have  been 
obliged  ali  through  life  to  limit  moet  8trictly  their  amount  of  exercise. 
They  were  each  in  t<ucce.sf<ion  taken  away  from  puhlic  hcIic>oLs  by  the  advice 
of  the  schojl  dcKJtor  becAuse  "  the  games  were  killing  them."  By  dint  of 
great  čare  in  the  avoidauce  of  musculnr  fatigue  they  have  done  well  in  their 
respective  eallings.  but  if  they  try  to  live  like  other  people  they  lose  their 
sleep  and  cveaae  Uj  be  able  to  digest.  One  is  nove  in  the  ltoyal  Eugiiieers, 
one  an  author  of  some  distinction,  and  the  thinl  a  brilliuut  professional 
muftician.  The  daughters  are  of  the  samo  type,  ver>'  able  mentallv,  and  yet 
quite  unable  to  l>eiir  mu^.ular  exen!ise.  An  amount  of  exerci><e  that  would 
be  absolutelv  nothiiig  to  ordiiiury  people  W(iuld  in  both  of  them  arrest 
digeation  and  the  }M)wer  of  aleeping  for  Heveral  days.  The  hixtory  of  this 
family  is  a  good  ilhutration  of  what  has  already  Ijeen  said  of  the  inter- 
dejMjndencu  of  tho  various  typc8  of  neiirastlienia.  In  the  mother  it  in  nminly 
spinal  with  cerebral  symptom8  occai'i(iually  superadded.  In  the  souh  and 
daughten«  it  i.s  agaiii  muinly  Hpinal,  but  vvith  the  nerves  of  organic  life 
faihng  in  their  work  wheu  muscular  fatigue  is  imiured.  To  tljo  inex]H:!ri- 
enced  youug  praititiorier,  who  combines  a  lirm  and  vvholesomo  l>cliof  in  the 
lawH  of  health  with  a  tanit  disbelief  in  "  froak« "  who  cunnot  olx'y  the«e 
biW8,  sucb  cuses  are  at  first  a  puzzle.  He  haM  boen  used  to  youDg  woa)eu 
who  lan  pLiy  h«jckey  and  cricket,  who  can  huut  and  cycle,  dance  and  climb 
mounUiiu.s,  uud  he  begius  by  doubtiog  the  very  exi8tence  of  geuuine  nerve 
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weakness  appareutlj  \vithout  cause  and  without  structural  disecose.  But 
after  a  tirne  he  ha.s  to  admit  that  "  freaks  "  do  exi8t,  to  whom  phy8ical 
exercise  is  so  far  from  beneticial  that  the  limited  degree  of  healtli  to  wliiGh 
they  can  ever  attain  is  ouly  tu  be  reaclied  l>j  the  cureful  avoidance  of  every' 
form  of  exerci8e.  Normal  such  lives  are  not,  but  in  abiinrraal  conditionB  ali 
we  can  do  is  to  make  the  best  of  \vhat  bas  to  be  endured,  and  not  to  err  by 
dogmatic.ally  inaistiug  on  one  prograuime  for  everyone,  be  he  sound  or 
unsound. 

Ainoag  the  leading  syinptom3  of  cerebral  neiirasthenia  is  tenderness  of 
the  scalp,  soraetiraes  ditfused,  oftener  lucated  in  certain  areas,  especially  uvor 
the  vertex,  or  the  eyebrow,  or  nape  of  neck.  The  pupils  are  verj'  U3ually 
dilated,  and  tbey  are  often  temponirilv  unequal  in  size.  There  i»  a  form  of 
aatheuopia  whieh  depends  not  upon  faulta  of  accommodation,  but  y)urely 
upon  the  nerves,  Tliis  form  cannot  he  uured  l>y  glasses.  Eeading,  writing, 
and  8ewing  are  often  aceoniplished  only  witb  great  pain,  and  the  con- 
junctivte  get  congested  in  the  attacks.  The  teetli  decay  early  and  rapidly 
in  nenrasthenics.  They  feel  extreme9  and  changes  of  weatber  more  thau 
healthy  people.  Great  heat  trics  them  even  more  than  tsold.  Srmstroke  in 
its  minar  forins  often  bririgs  on  niany  8ymptoms  of  nenrasthenia  in  a  person 
previouKly  welJ.  Suustroke  that  kills  does  its  deadly  work  by  the  destructive 
action  of  lieat  uu  the  neurones  governiug  the  actii»n3  of  the  heart  and  hings. 

Bcanl  thinka  that  unusual  nize,  eHpecially  in  men,  often  goes  with 
great  nervtms  debiUtv.  He  sayB  that  many  of  his  patients  \vere  "  giants  " 
and  that  "it  cannot  be  too  often  repeated  that  a  patient  may  be  of  great 
size  and  weight,  and  bave  a  muscular  development  Ijoth  hirge  and  hard, 
capable  of  great  physical  endurauce,  and  at  the  same  tiine  be  in  hia  nervoua 
sjatem  as  weak  aa  a  bedridden  by8teri<:«l  girl."^  Very  nnusual  si^e 
certainly  telLs  against  constitutiunal  vigour,  especially  against  the  jMJVver  of 
the  heart  to  maintain  itself  in  Kerious  illuess.  It  is  geuerally  noticed,  too, 
that  exceptionaIly  big  people  are  less  well  endowed  meutally  than  small  or 
medium-sized  individuals.  Botb  these  observations  go  to  support  Beard'8 
statement  as  to  the  proolivity  of  people  of  very  large  framea  to  nen^e 
weakne.sa  The  8yuaptoma  in  many  apinal  cases  are  often,  more  or  less, 
localiaed  in  the  spine,  and  do  not  nece8Simly  iuvolve  the  viscer;il  nerves, 
Many  of  tbe  ficbing  baoks  that  delicate  woiiicn  complain  of  are  ncurasthenic 
in  origin,  and  can  lie  eured  far  more  quic;kly  liy  inaHsage,  feediug,  and  rest, 
than  by  gyni$'0ologi8t8.  These  are  the  cjises  that  a  while  ago  were  labelled 
"  spinal  irritation,"  or  "  irritable  spine,"  and  alx)iit  which  the  brothera  Griffen 
wTote  much  that  vvas  practical!y  wise  if  pathologicjiUy  cnide.  Sonictimes 
the  Biiinal  weakne.ss  advjinces  to  a  kind  of  iraperfect  or  spurious  liemiplegia 
in  vhich  tliere  is  decided  weakne88  on  one  side  vrithout  losa,  but  often  with 
inany  tlisturbances,  of  sensation.  Anfcsthesia  is  far  less  common  in  nennis- 
tbenia  thiui  in  bysteria.  Patienta  often  oomidain  mueh  of  the  extreme 
coldne.sH  of  tbeir  lega,  feet,  and  bands.  Thia^ia  probably  due  ti>  vasomotor 
disturbance  leading  to  undue  eonstriction  of  the  arterioles.  It  is  U8ually 
connected  with  imperfect  metabolisTn,  and  it  is  often  best  treated  by 
niedicines  vrhich  proinote  eliinination  and  diuiinish  arterial  tension, 

Visceral  Neurasfhenia. — Over-fatigiie  of  miud  and  IkuIv  nut  unfrequently 
expres8e8  itaelf  altnost  aolelv  by  partia!  failure  iu  the  luuctionul  activity  of 
the  nerves  of  organic  life.  In  many  of  theae  caaes  there  is  no  backiK'he  and 
no  apecial  8ymptom8  of  sjiiual  disturbance,  but  ali  the  abdomiual  organa 
seem  to  be  conspiring  together  to  do  their  work  in  a  grudging  špirit.  Two 
instiinces  of  this  may  be  givcm  as  iilustrationa.  A  lady  of  43  year8  of  age, 
'  Beard  oii  X(rwut  £xJiauslwn,  1890,  p.  117.     Lewis. 
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who  had  never  had  much  exen:ise,  took  to  cjcling.  She  enjojed  it  greatlj, 
and  frequently  rode  for  lonj^  distancoa.  She  waa  a  tali,  big  woman  vvei^hing 
about  tvvelve  stone,  and  in  addition  to  the  fatigue  anyone  of  tliia  vveight 
woiild  feel,  it  was  not  easy  to  get  a  perfectly  comfortalile  saddle.  After 
souK^  montha  she  liegan  to  have  great  diHiculty  in  digeatiug  any  ordinary 
food,  the  bowel8  were  inuch  confined,  the  evacuations  abnormal,  and  sleep 
imperfect.  The  constipation  and  flatulence  were  so  distre^ing  that  the 
poe8ibility  of  malignant  stricture  of  tlie  bowel  wa8  couaidered  with  eome 
anxiety.  After  many  months  of  ill-heaith  a  cliange  to  the  Riviera  gave 
her  nervea  a  fillip«,  and  in  course  of  tirne  slie  recovered  the  po\ver  of  digestion 
and  is  now  quite  welL  In  the  next  čase  there  is  a  very  neurotic  hiBtory. 
The  patieut,  a  young  woman  of  about  30,  wn8  giipi>orting  herself  by 
teaching,  and  at  the  same  time  vrorking  for  the  London  M. A.  degree.  She 
caiue  of  a  nervous  stock,  one  sisler  being  in  an  a8ylum  nnd  both  parente 
highly  nervous.  She  workod  hard,  fed  poorlv,  and  came  out  in  honoiirs. 
Then  slie  collapsed,  couiplaining  of  many  digestive  troubles  and  of  constant 
pain  in  the  region  of  the  pyloriiB.  She  wa8  ill  for  iuany  months,  but 
gTadually  recovered  with  reat  and  tonic  treatment.  In  both  these  cases  the 
nen'ou8  fatigue  had  apimrently  manifeated  itself  only  in  the  nervea  of  the 
abdominal  viRoera. 

The  writer  Haw  once  in  oonsultation  some  year8  ago  a  i)atieui  in  whom 
the  functions  of  defaication  and  urination  were  almost  completely  arrested 
vvithout  any  real  par!ilyHis.  She  was  a  aingle  woman,  33  year8  old.  Her 
trouble  began  8uddenly  tenyear8  earlier,  when  her  father,  an  old  man  of  75, 
had  had  a  suddeu  attack  of  retention  of  urine,  vvhicli  necessitated  afterward8 
the  habitual  use  of  the  catheter.  The  daughter'8  8tory  vvas  tliat  from  that 
she  had  never  been  able  to  inicturate  natnrally — "  it  took  hom-s  at  her 
rorst  and  minutes  at  her  best "  to  pasH  water.  The  bowel8  were  in  much 
the  same  condition  of  Busjiouded  power.  Her  "  \vh<»Ie  life  wa8  occujned  with 
the  labour  of  gettiug  relief  of  tlie  bladder  and  bovvela.  She  wa8  anjjemic  and 
thin,  and  she  slept  and  ate  very  badly.  There  wa8  no  evidence  of  anything 
WTong  outside  of  the  ner\'0U8  8y8tem."  Stili  moro  remarkable  are  the  cases 
in  which  the  secretion  of  urine  is  for  a  tirne  almost  completely  suppressei 
The  wriler  WJia  for  st>nie  year8  fumihar  with  a  pacient  in  whom  any  undue 
fatigue  or  nerve  worry  or  Iciss  of  sleep  wa8  fullosved  at  once  by  abuost  com- 
plete  absence  of  urine.  The  total  dailv  aniount  itassetl  would  Ihj  4  or  5  oz. 
in  the  twenty-four  hour«,  soiiietimes,  according  to  the  jvatienta  own  Btory, 
even  lesa.  So  far  aa  could  lx»  estimated,  the  amount  of  urea  wa8  ofteu  less, 
for  eeveral  day8  in  auccesaion,  than  one-quarter  of  the  normal  amount. 
Tht«e  stateiuents  cuuld  not  be  aclually  verified,  as  the  {uiticut  lived  at  a 
ilist-ance,  but  it  i*  e^rtain  that  the  uiiiourit  nf  urine  was  ver}'  much  reduced, 
and  that  the  uruji  it  contAined  \vas  not  pri»j)<>itiouately  or  even  actually 
incraiaed.  By  »eudirig  the  f»atient  to  t)ed,  purging  her  gently,  and  foUovring 
it  with  iron  and  Uquor  amnion-acetatis  in  modoratelv  largo  and  repcated 
do!*cj«  tlio  secrotion  vvaa  U8ually  soon  restored.  Tho  condition  bere  seen  ia 
oominonly  callcd  "  hy8terical,"  and  it  may  be  that  it  is  corrccl  to  bo  dt««'rilje 
it.  The  patient  in  que8tion,  hovvcver,  vsaa  not  "  hvstcrituil  "  in  auy  otlier 
way.  .fVll  that  one  could  W  .siire  aUiut  wart  ihat  her  renal  uerves  were 
prone,  U|ton  fatigue  (»f  mind  or  bodv,  to  »trike  \vork. 

Charcot  believed  tluit  in  thes«i  niHfn  of  nervona  ischuria  the  explanation 
of  the  abscnce  of  grave  Bymptoms  muat  lie  in  a  remarkable  arrost  in  the 
formation  of  excrenientitiou8  material.  Uut  even  il'  we  accept  thiM  view  it 
is  surpriaing  that  oatalytic  activity  c^in  be  bo  conHiderably  che('kc<l,  unless 
Jiext  t<i  no  food  or  eserciae  is  takcu.  Nvithout  serious  resulUt.     In  the  patient 
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aeen  by  tlie  writer  t\nnv.  \vn3  discomfVfrt  of  a  marked  kind,  but  no  Byinptotii 
of  grave  iiuport,  iu  spito  ol"  most  uiurked  diininution  iu  Itie  dailj  excretioii 
of  nvcii.  Botli  the  cases  narrated  were  extreme  instunceB  of  vuceral 
iitnirasthenia. 

The  sesiial  form  of  neuruetlieoia  Ls  probablv  muuh  more  eomiuoa  in 
men  tliau  women.  Some  cases  of  ovariau  pain  are  no  doubt  dne  to  neuras- 
thenia,  but  tliey  are  rare  as  coutrasted  vvith  the  cases  in  which  pain  is  due 
to  imperfefjt  devtdupnieiit  or  to  atrophj  of  the  ovaries,  to  aiiannia  or  to 
tubercular  or  iuflaiiimatory  iiiisohief  of  the  ovaries  or  Fallopian  tubes.  In 
support  of  this  view  it  niay  be  ronieuibered  how  mauy  cases  of  ovarian  imin 
are  now  cured  hy  surgery.  Thirty  or  forty  year8  ago  many  of  them  \vould 
have  been  confideutly  labelled  "  ovarian  neiiralj^ia," 

The  relatiou  of  neurastheaia  to  diseases  of  the  female  reproductive 
organs  hag  lieen  a  battlelield  for  rival  schools  of  thougbt  for  uiauy  centuriea. 
No  doubt  the  reflex  utnvous  rtdatimis  between  the  reproductive  and  other 
organa  are  alwayi*  numurous  und  important.  Nevertlieless  it  is  possil.)le  to 
exaggerate  their  importauce,  aud  to  attribute  to  tlie  iiitluence  of  this  part  of 
the  organism  far  more  than  properlv  lielongs  to  it.  Probabl}-  the  tnith  is, 
that  in  conditions  of  nervous  instability  and  malnutritiou  ali  reflexe8  are 
increascd,  aud  that  a  triHing  abrasion  of  the  cer\ix  may  under  such 
circumstancoa  be  the  cause  of  rctleN  disturbances  that  vvould  never  be  seen 
in  a  person  of  good  nervous  hcalth.  For  it  is  eertain  that  in  a  large  nundier 
of  vvomen  reik'x  disturbauce  is  not  seen  in  the  presencje  of  pelvic  ailments, 
either  grave  or  triHing,  aud  also  that  where  such  disturbances  are  present  they 
can  often  be  cured  l>y  treatment  addressed  niainly  to  the  general  health,  and 
to  the  nutrition  and  maintenance  of  balance  in  the  nervoua  centres. 

Sexual  exceases  are  much  more  frequeutly  the  imniediate  cause  of  neuras- 
thenia  iu  men  than  in  women.  Kxcess  in  this  as  in  other  things  is  a  rclative 
temi,  A  very  modenite  aniount  of  8oxual  indiilgence  is  enough  to  produce 
in  Bonie  meu  a  condition  of  ueurasthouia  vvhich  may  be  most  marked,  and 
may  reniain  f>erumneutly.  It  is  not  very  uncommon  to  hear  of  caaes  that 
began  immediately  after  marriage.  The  \vriter  is  acquainted  \vith  a  čase  in 
whicli  the  patient  had  worked  very  hard  and  succe8sfully  in  establishing  a 
large  business,  often  going  for  ujanv  \veeks  at  a  tirne  with  very  little  sleep 
and  UTcgular  meals.  WIieu  al)Out  35  ho  marricd,  and  liefore  the 
honepnoon  \vas  over  he  devcloped  serions  8ymptoms  of  cerel>nd  ueuras- 
thenia.  He  was  never  agaiu  able  to  take  any  responsible  \vork ;  he  had  a 
horror  of  closed  places,  could  not  go  to  a  theatre,  concert-room,  chiirch,  or 
cro\vded  drawiug-room.  He  lived  for  more  than  twenty-five  year8  after 
marriage,  never  aleeping  well,  and  frequently  being  imfit  for  even  a  life  of 
triHing  occupations.  Of  his  8ix  children  the  eldest  son  alone  has  inherited 
the  father's  neurasthenia.  He  has  traiued  bimself  for  t\vo  profeasions  with, 
as  a  študent,  a  cousiderable  amount  of  distinction.  but  he  can  practise 
neither.  The  least  bit  of  respousibility  is  more  than  he  can  bear ;  he  loses 
his  sleep  at  once,  and  is  immedirttely  a  nervous  wTeck,  The  son,  imlike  the 
father,  is  able  to  take  a  grent  deal  of  muscular  exertion  vvitlimit  apparently 
l>eing  the  \vorso  for  it.  He  cau  read  and  8tudy  to  good  iniiiiose  so  long  as 
be  has  ahsnlutely  no  res^ionsibilitT.  In  lioth  these  cjises  the  general  sense 
of  illnesH  \vas  often  very  great  and  the  nutrition  pnor.  The  son  has  \visely 
remaiued  celibate.  In  the  G<ise  of  the  iather  there  was  probably  no  actual 
excess  in  the  amount  of  8exual  Hctivity,  but  what  there  vvas  de8troyed  the 
uustable  equililiriurn  betvveen  the  expenditure  and  repair  of  nerve  force. 

The  iulluence  of  unuatural  stiuiulutiou  of  the  sexual  organa  on  the 
nervous  and  general   health  of  the  individual  is  not  eaaily  deterniined. 
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Probabl}'  the  j}hy8ie{il  evil  of  sucli  uuuatural  stimulation  depeuiLs  much 
more  upon  the  extout  to  which  it  is  praetised,  if  it  is  allo\ved  to  becorne  a 
labit,  than  upon  the  nature  of  the  stimulation  itself.     There  can  \^e  no 

'question  as  to  the  e\il  phjaical  effects  of  the  habit,  when  it  exi8t3,  \vhen  the 
mind  is  coastiintlj  turned  tovpards  the  gmtitication  of  the  aexual  instincts, 
uud  when  by  auto-suggestion  the  sexiuil  nerves  ure  moro  or  luss  c(mBtantly 
being  excited.  But  this  is  rarely  seen  in  perfectly  sane  people.  Masturba- 
tiou  is  extremely  common  in  imbwilea  and  iu  persons  of  imjKjrfect  or  verv 
poor  meutal  development,  but  iu  them  it  is  the  result  and  not  tlie  cause  of 
their  impcrfoction.  The  sense  of  moral  degradation  iind  the  loss  of  self-respect 
and  of  self-control  which  result  in  sane  people  from  self-abuse  are  its  real 
and  gravp^t  penaltios,  and  it  may  be  doubted  if  there  is  any  physical  reaultj 
esi)f!cially  iu  the  čase  of  women,  in  the   absence  of  a  dominant  habit. 

ipnictitially  it  is  not  uflually  vvise  to  treat  confessions  on  thia  scoro  from 
apparentlv  healthy  people  in  too  serious  a  manner.  Thev  Iiave  gratitied  an 
animal  instinct  in  an  irregular  way,  and  it  is  undeairable.  Let  them  tura 
their  thoughts  resolutely  into  other  and  wholesomer  channels,  let  them  fiU 
their  minda  and  tire  their  muscles,  and  the  temptation  will  depart  Ad\'ice 
of  thia  kind  Lelps  their  self-respect  and  self-coutrul  much  more  than  it 

,would  do  to  treat  tlicir  confession  as  if  it  were  of  a  heinous  sin.  for  which 
they  must  be  fuU  of  remonte,  and  which  they  might  never  forget.  \Vhat 
they  want  to  escape  is  being  enthrallod  by  a  bad  habit,  and  with  this  in  view 
they  must  get  their  minds  thoroughly  occupicd  with  other  aubjecta. 

DiAGNOSis. — Tho  diagnoais  of  neurasthenia  is  often  extremely  difficult. 
The  observer  should  never  decide  ha3tily  as  betvveeu  organic  and  functional 
nervous  disease.  The  golden  rule  is  to  l<K)k  for  organic  and  to  expect  to 
fiml  functional  disease.  Sir  William  Guir«  aphorism,  that  "  we  make  manj 
moro  mistakes  by  not  looking  than  l»y  not  kno\ving,"  is  8|>eeially  true  \vhen 
applied  to  the  diagnosis  of  nervoua  disease.  L«.)ok  carefuUy  for  evidence  of 
organic  disease.  But  to  do  this  to  good  purpose  implies  that  we  know  what 
to  look  for.  "  The  eye  sees  only  what  it  brings  with  it  the  power  of  seeing." 
Having  found  no  objcctive  evidence  of  organic  disease,  hsten  to  the  i>atient's 
8tory,  asking  no  suggeative  que3tion8.     If  a  neunisthenio  patient  is  encour- 

.aged  to  narrate  his  e^pericnces  and  symptom8,  tiiere  will,  as  a  rule,  be  ample 

'evidence  against  organic  disease.  No  By8tem  disease  ono  know8  of  ever  had  half 
the  variety  of  sjmptoms  and  the  variation  of  conditions  described  by  the 
neurasthenic.  The  sjmptoms  of  organic  disease  vary  very  littlc  from  day 
to  day,  while  thoae  of  neurasthenia  are  constantly  changing,  lleeting,  meta- 
itic,  and  recurrent.  In  organic  diseases  the  rellex  tu'.tivity  is  often 
liahed ;  in  functional  it  is  usually  increased.  Stili  iu  mauy  oiises  tht? 
loeia  cannot  be  m&de  at  once.  It  is  better  to  wait  and  watch  cvcu  for 
than  to  overlook  organic  disease,  The  iliagnosis  of  neurasthenia  from 
other  functional  disease  is  both  Ifjis  difficult  and  lesa  im]>ortant.  Wk  have 
to  think  of  hy8teria,  insanitj,  perversions  of  temper,  and  such  moral  dofocts 
B8  indolence,  selfishueas,  and  malingering,  ncuralgia,  aud  the  larval  forma  of 

iGraves'  discasts    With  a  clear  pictunj  of  neuni.sthenia  in  our  minds,  it  is  uot 
sually  difVicult  to  diatinguish  it  from  any  of  these.  though,  as  Dr.  Clifford 

^AUbiitt  well  8ays,  "  water-tight  eornjiartnjents"  must  not  be  exi)ected  in 
fiinctional  nervous  disorders.  Happilv  the  namo  wo  give  to  an  ailment  ofton 
matters  much  less  than  how  we  treat  it. 

Proonosis. — To  form  anything  like  n  correct  forocast  as  to  the  prospoct 
of  roal  rt'covery  in  any  cnsm  of  ui^uriistlietiia,  wo  rcupiiro  to  know  much  moro 
ibout  the  couditiotLS  of  tiio  jiatient'«  life,  hi«  nervous  in h<'ri tatic«,  and  his 
>wer  of  esercising  rtelf-cuntrol  aud  discretion  than  it  is  ordiiiarily  putk^ible  tO 
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know  or  to  fiml  out.  Individual  prognosis  Bliould,  therefore.  alway8  be  given 
guardedl}'  eveu  m  casea  uf  a  hopelul  claas.  Stili  it  iH  ])OBail)Ie  to  8ay  that  a 
large  proportiou  of  tlie  miuor  Ibroia  of  acquireJ  ueiirasthenia  recover  in  great 
measure  under  proper  treatmeut.  Severe  cases  of  inherited  neurasthenia  do 
not  recover  under  any  treatment,  it'  \ve  take  recovery  to  imply  being  able  to 
enjoy  lite  and  hax-d  work  like  he.althy  persons.  No  one  C4iu  be  8ure  that  a 
Bevere  čase  of  neurasthenia  in  a  perst)n  of  bad  nervous  iuheritance  can  by 
any  method  ha  pt>rmant,'utly  Mfted  out  of  the  neurastheuic  plane.  The 
neuniHtlietiia  \vhifh  residts  iroui  suiistruke  generally  laats  a  long  tirne,  but 
under  good  conditiuu8  and  gaod  treatmeut  it  teuds  in  the  end  to  dJsappear. 
Trauniatic  neurasthenia  8how3  many  grades  of  severity,  these  grades  lieing 
probahIy  the  resultunt  in  each  čase  of  the  immediate  effect  of  the  injury  to 
the  nerve  celLs  and  the  inherited  power  of  repair  in  the  individual.  It  is 
worth  uoticing,  with  regard  to  traumatic  neurasthenia  from  railway  aecidents, 
that  uumerous  aa  are  the  csuses  ihie  to  this  c-ause,  tliey  are  stili  probably  only 
a  snjall  niinority  compared  witli  th«  very  large  nuuiber  of  persou.^  who  go 
through  similar  aecidents  \vithout  anv  serious  uervou.s  injury.  Thi.9  vrould 
suggest  that  most  of  those  who  suffer  niuch  from  t!ie  eliect  of  fright 
or  severe  jar,  apart  from  actual  injury,  are  not  people  of  good  nervuu.s 
iuheritance.  It  niay  be  that  they  are  more  (readily  injured  than  their 
companions,  becaui^e  they  are  of  less  stable  organisation.  In  traumatic 
ueurasthenia  the  iiroguosis  is  groatly  intkienced  by  the  age  of  the  patient, 
the  youug  rtK'Overing  much  umre  (juicklj  than  the  uld.  In  non-traumatie 
neuraBthenia,  on  the  ollier  liaud,  t!ie  prognoBis  in  not  8j)ecially  good  in  the 
young,  as  it  almost  alwayH  impliea  a  bad  uervous  iuheritance. 

The  prognosia  of  each  čase  is  alao  mucIi  iuflueuced  by  the  power  of 
the  patient  to  command  the  best  methods  of  čare.  A  great  manv  people 
are  practiciilly  too  poor  to  be  cured,  or  even  to  be  materially  Iieiped  by 
treatmeut,  because  the  onlj  treatmeut  that  will  do  them  good  is  costlv  and 
extends  over  a  loug  tirne,  A  sanatorium,  where  the  Weir-Mitchell  method, 
with  ali  its  expensive  adjuucLs,  eould  be  apjjlied  for  three  guin©i3  a  week 
would  not  be  remuuerative  to  its  proprietor,  and  even  such  a  one  would  be 
too  dear  for  a  large  number  of  the  j)er8f»na  %vho  would  be  the  better  for  the 
treatment.  Even  prolunged  re.st  and  extra  feeding  at  home  are  imposaible 
to  most  people  who  work  for  their  living. 

Pathologv  and  MoRDllJ  Anatomv. — Very  little  i.s  kno\vn  or  likely  to 
]Mi  koown  a.s  to  the  changes  or  protiesses  that  underlie  imperfect  uutrition 
or  repair  in  the  ultimate  units  of  the  nervous  8y8tem.  Dr.  Clifford  Allbutt, 
who  haa  written  mucIi  that  is  wi9e  and  suggeative  about  neurasthenia,  8ays 
on  this  iKtint : — 

If  it  be  true  that  in  many  such  persons  the  nervou«  organa  seem  to  have  fallen 
short  in  capacity,  it  is  no  leas  true  that  a  mechanical  cause  can  induce  the  same 
phenoinena  in  pei-sons  origirially  of  full  i>ervou.s  capacitjr.  Perliaps  in  persons 
originallv  endowed  with  ampie  nervous  volumo  a  dislocatiou  of  iieuroD.s,  asluggish- 
ne.ss  of  tlio  ancillary  processea  of  these  sy6teins,  or  sorae  such  ivtrogressive  state  of 
nutrition,  os  Hodge  and  others  have  demonstruted  in  the  nerve  cells  of  over-worked 
wasps,  n]ay  be  equivalent  to  an  original  defet^t  of  capacity.  On  the  other  hand,  as 
rest,  massage,  and  high  feeding  cuie  a  large  number  of  patirnts,  even  in  casos  of 
trauniatic  origin,  it  would  seem  as  if  ttie  |M\tliological  conditicin  wert?  nota  mere 
solution  of  continuity,  or  if  so,  that  the  fe(;ding  and  tjie  otlier  means  pronoote  a 
gro^nng  up  of  the  gaps.  The  apathy  inducetl  by  tlie  Weir-.\IitcJ>eli  method  raay 
give  the  piivts  the  quiescencc  they  recjuire  for  a.ssimilattun  and  rc-julaptation.  But 
this  i.s  mero  speculation.  The  attribution  of  abtiormal  in-itabiHty  or  "over- 
excitability"  to  nervou8  structure  in  disease  is  absurd.  No  nervous  matter  was 
ever  too  exci table ;  to  bo  excitable  is  its  businoss ;  in  "ovGr-irritabiHty"  a  race- 
horse  diflers  from  a  jackass.    The  uiure  excitable  our  nerves  the  quicker  and 
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higher  our  life.  Of  nervous  nuitter  in8tability  is  the  peculinr  virtue  ;  tlie  fault  in 
neiirasthcnin  is  timt  the  vibratioiis  of  tlic  seuso  organs,  iiistead  of  being  absorbed 
into  the  Urjrcr  harnionies  of  the  nervnus  sj-stem.  take  to  "short  tircuiting," 
whi'tt<by  tlifif  euei-gy  ia  wa.st«fully  dissifuit«««!.  In  iiiany  of  the  inherited  cases  I 
»usjH^rt  thal  tho  nervous  contrcs,  iiuvuver  hiph  and  various  in  quality  and  oom- 
fplexity,  are  dffieient  in  volume  op  in  hlood-sunply.  Bodily,  uiental,  or  emotional 
'■train  inav  prorluce  neunisthenia  'W'ith  the  sudfienness  of  a  traumatic  cause  ;  young 
nersons  fngginl  by  long  mental  ajiplication,  by  nrolonged  nnisculnr  exertion,  per- 
lorined  for  a  tiiiit^>  nerhaps  vvithout  a  sense  of  undue  fatigue,  or  again  l)y  the 
rContiiiuai  harasa  of  ill-foi*tune,  niay  sliow  no  patent  effect  till  the  condition  reveals 
'itaelf  ali  at  onee.  .  .  .  Vounp  women  are  much  more  prone  than  young  nien  to 
»k  down  in  this  way,  and  alniost  vtthout  warning  ;  many  women  never  get 
p  a  long  and  ambitinus  course  of  Btudy,  «)r  a  long  course  of  athletic  esercises. 
After  some  considemble  dunition  of  stress,  borne  for  a  tiine  with  apparent  ease, 
ihe  breakdovn  uiay  uccur  very  suddt?nly,  and  resist  the  rc*uie<lial  power  of  Nature 
or  of  the  physician.  .  .  .  An  intiniat<>  fri»>nd  of  my  own  tells  me  tnat  some  twelve 
ye*r8  ago  he  was  jiersuatlfd  vlion  he  had  goue  out  of  training  to  taki-  a  vatant 
ploce  in  his  eollego  bmt  in  the  ilay  races.  Each  day's  rat-e  \vas  a  iiard  one,  and 
the  stresssii  tuld  on  hiua  tliat  he  l\i\s  never  been  able  to  with.stand  any  hard  mental 
or  bodily  work  sinee  that  tirne,  though  his  general  health  is  e.vcellent.  Sometiincs 
I  ani  U-nipU^i  to  esaggerate  this  |wril  when  I  reuieinljer  the  many  wonien,  and 
not  a  few  men,  who,  liaving  taken  high  honoure  at  the  universities  or  elsewljere, 
out  of  their  own  circle  are  never  heaitl  of  again.  .  .  .  Happily  it  is  true,  on  the 
whoIe,  that  to  cultivate  the  highest  powcr«  of  the  lj(xly  and  mind  is  to  strcn^then 
sclf-control  and  that  self-conscioua  luhibition  whieh  goverii  um  in  our  habits  of 
life,  but  if  we  overdo  the  higliest  ner\ous  oenti-es,  and  euipty  their  resenoirs — 
qu{j»  ctirtftdiet  1 '  * 

Without  depreciating  Dr.  Cliflbrd  Allbutts  warning,  it  is  \vell  to  remem- 
ber  that  n  vcry  \dx'^c  jiroportiou  of  the  vvoLieu  who  distingiiish  theuisolves 
in  exainiuatiou8  speedily  uiarr)',  and  are  absorhed  from  that  liiue  iu  the 
famil)'  life.  They  do  not  i<x>k  to  be  heard  of  be^nnd  iheir  own  cin-le.  A 
large  nuiubor  ala<»  go  into  the  profeasion  of  teaching,  vvhich  is  for  the  most 
part  iu  its  relation  to  the  outside  world  a  silent  one.  The  two  "  eloquent " 
profofitiioDs,  the  Chureli  and  the  Bar,  are  not  open  to  vvonien.  Moreover, 
iu  the  čase  of  both  men  and  womeu,  many  quftlitie8  other  than  ability  and 
braiu  capacity  are  required  to  make  8ucces»  iu  life  certaiii.  Many  of  the 
ipeople  who  d«)  liest  in  examination8  are  lacking  iu  the  common  sense  and 
tact  so  niuch  vvanted  in  ordinar)'  life.  It  iH  bv  no  means  certain  that  ali 
vhom  Dr.  Allbutt  has  uoticed  as  "  dropping  out "  of  the  race  after  univeraitj 
life  have  suflered  from  their  hard  work.  5loreover.  to  fipeak  of  "  emptying 
the  reservoirs"  of  the  higliest  nervous  eeutres  is  8urely  to  use  word8  wluch 
ol»8cure  thought  rather  than  illumine  it.  Is  there  auy  ground  for  siipjtofiing 
that  we  have  that  \vhich  even  by  a  uietaphorical  btretcli  of  latignagf  ean  be 
culled  "  a  reserve  of  nerve  force  "  ?  Surely  ali  \ve  cau  suppose  is  that  the 
forco  of  the  higher  nerve  centres  and  of  aH  other  centrcH  \&  meaut  to  be 
UHeii,  and  sbould  be  used,  but  that  it  \a  ii\BO  moaut  to  bo  ooD8tantly  renewed 
by  the  daily  aud  hourly  processo«  of  repxiir.  \vhicli  proceseea  dept»nd  upon 
»loop.  rclaxation,  and  niitrition.  We  are  ali  ueurasthenic  when  we  are  doad 
tire<l  from  want  i>f  sleep,  iindiie  exerti<ni,  and  the  aljseuco  of  fo<)<l.  Ih  any 
onlin»rily  end<i\v<Ml  ptrHoii  grK>d  for  anything  if  he  misaes  t\vo  or  threo 
oonitecutivc  niglit!«  of  rest,  if  he  not  merely  doe.s  not  slceji,  but  canuot  eveu 
ffo  to  lied  and  rest  hijH  muHcIcA,  if  ho  ia  ribliged  to  gu  on  exerting  himaelf 
long  after  he  is  tire<l,  and  if  he  has  had  during  the  »&vaa  tirne  very  little 
food?  There  is  no  que8tion  here  of  "  emptying  a  reat^rvoir."  The  procesa 
of  nupair  ha«  lK'cn  arrostod.and  profouiid  exhuuKLion  is  the  incvitable  reeult. 
Tho  nionifutou«  (jut-stion  in  «ucli  a  (uis^i  is,  Will  the  ri']ifuring  fuuctions  «tart 
work  again  \v}»cn  jHinuitled  by  cir«;tim8tancca  to  do  80  (  or  ure  tim  ncrvfM 

'  Ailbutft  Sj/tlcm  qfMtdiciiu,  toL  rlil  pp.  l&O,  IGl. 
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by  which  the  repairiug  functions  theniselves  are  coutrolled  aml  vitalised  bo 
brokeu  cIonvij  nad  disorganieed  that  rapid  repair  is  iuipossible  f  A  \\ise  man 
who  LS  muoli  over-tireil  knowa  by  experiein!e  that  ti  11  he  has  had  a  loug  rest  he 
luust  ask  very  little  from  ihe  nurves  of  liia  stomauh.  Repair  by  way  of  food 
is  not  at  once  possible.  He  will  take  the  lightest  and  simplest  liquid  food, 
and  not  louch  of  it.  He  will  have  a  quiGk  sponge-bath  vvith  hot  water,  and 
will  go  to  bed  and  3tay  there  it'  possible  titl  he  has  nt)xt  moriiing  digested 
another  very  siiiall  and  light  meal.  Whether  he  will  suirer  lur  a  long  tirne 
from  the  exhaustiou  dne  to  undue.  expe.iiditure  of  iierve  force  depeuds  upon 
two  (]uestion3.  WiU  sleep  he  at  ouce  or  quickly  possible  to  him  ?  and  will 
the  uerves  of  uutrttion  (piickly  rt^cover  8utticiently  to  8upply  the  ceUa  of  the 
brain  and  spical  uord  with  the  pabulum  they  need  for  their  restoration  to 
activity  ?  If  the  nutrition  of  the  higher  centres  ia  so  far  cufeebled  that 
Bleep  from  the  lirst  is  diilicult,  imperfect,  and  8CJinty,  the  vicious  circle  is 
begun.  The  nutritional  uerves  are  day  by  day  stili  further  depressed,  in 
the  abseuec  of  uatural  and  re.stful  sleep,  atul  they  preaeutly  give  out,  and 
caunot  \vork  at  aiiythiug  lik«  tlie  nornial  rate.  Tlieu  the  circle  is  complete. 
Tired  uerve  tiells  of  lirain  and  cord,  irritated  by  iinperiect  b!ood-Rupply,  no 
sleep  poHsible,  nutritional  activity  very  low,  repair  tlierelore  ahnost  nil, 
neurastlienia  the  reaicdt.  The  circle  once  forged  ia  terrihly  hard  to  break.  It 
cau  ouly  Ite  brokeu  by  gra(lually  restoring  the  processes  which  make  for 
repair,  i.e.  ihe  povver  of  sleepiug  and  the  pc>wer  of  digesting,  and  by  checking 
in  the  meautiine  everything  which  incre;ise.s  the  expenditiire  of  nervons 
energy.  An  over-driven  horse,  dropping  dowii  under  the  burdeu  of  dragging 
a  too  heavy  load  xij>[iill,  does  not  wanl  the  whip,  but  that  his  load  ehould  be 
lighteoed.  A  študent  who  tries  to  live  upon  cotfee  because  it  jmts  o9F  sleep 
and  dinuaislies  the  sense  of  hunger,  and  enablea  liim  for  a  tiiue  to  do  mth 
very  little  nf  bittl«  sleep  and  food.  ia  recklessly  trifiing  vvith  hi.s  powers  of 
repair.  He  is  with  ignoraut  i-aslmess  puttiug  his  name  to  a  pliyaiolf»gical 
"  bili "  \vhich  he  \vill,  in  too  iaany  cases,  find  it  Fiard  to  meet  eveii  at  the 
end  of  yoar8  of  damaged  nerve  force.  Nor  is  it  only  in  uervous  failure  that 
overstrain  iiiakes  itself  felt.  Long-sustained  high  tension  tells  dii"ectly 
upon  the  heart,  and  in  many  cases  also  on  the  nutrition  of  the  arteries.  In 
Balzac's  čase,  a  mau  of  natnrally  great  couatitutional  vigoiir  died  at  the  age 
of  50  of  dilatation  of  the  bcart  and  ita  consequenceB.  As  one  of  hia  bio- 
graphera  vvrites.  "  His  exc.e88  of  labour,  his  slecpless  nights,  his  abuse  of 
jjgfllfee,  had  undcrmined  hia  8eemingly  iudestructiblo  health.' 

|3'reatment. — (a)  Preventive. — Acquired  neurastheoia  ia  one  of  the  many 
Rfnga  which  it  is  easier  to  prevent  than  to  cure,  Parents  and  school- 
masters  and  mistresses  might  with  advantage  know  more  than  they  do 
about  the  risks  of  overstrain,  both  as  to  mental  work  and  exerci8e,  and 
about  the  diflerence  in  nervous  strength  between  some  chikiren  and  others. 
Even  in  tlie  I»e8t  public  schooLs  for  boy8  the  foofl  is  too  often  not  as  good  aa 
it  should  be,  bearing  in  niind  how  rapidly  bny8  grow  and  the  amount  of 
exeroise  they  oon8tautly  take.  It  is  almost  impos.siTde  t^o  give  growing  boy8 
and  girla  too  iiiuch  food,  provided  it  i«  siniple  and  8iifficiently  varied ; 
they  ought  not  to  be  oljU^^ed  to  get  footl  for  breakfast,  etc.,  from  eook  sliops 
because  the  food  provided  at  school  is  unattractive  or  badly  cooked  and 
Berved.  With  girla  it  is  almost  alway8  ditiicult  to  get  them  to  eat  euough 
betweeu  the  ages  of  14  aud  18 ;  if  they  are  at  ali  anaunic  they  are  dainty 
and  faatidious;  by  eatiug  little  the  anfemia  is  iucreased  and  tlie  nutrition 
of  the  nervous  Bystem  suffera  vvith  that  of  ali  their  other  tissues.  Over- 
strain of  Diind  or  body  in  the  yiiung  Hh(iuld  be  at  least  recognised  as 

*  Encijcl.  Bril.  9th  edition. 
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nfal^  aod  M  far  oa  may  be  it  should  be  prevented.  Ii  is  ont-  of  the 
it^get'Of  reBideiit  schools  over  <lay  achouls  that  ^ith  and  boy8  linng  at 
school  cannot  vvork  uQrea80uably  inuch  or  late  without  the  head  of  the 
house  knowing  it.  Wheii  they  live  ut  hoiue  they  fall  between  the  aut}iority 
of  the  scliool-maater  ur  mistreaa  and  that  of  the  mother,  and  itractically 
they  do  prettv  much  wbat  they  like.  At  school  there  ie  niuch  more  play, 
more  supervision,  and  more  discipline  than  at  home.  Young  \vomen  at 
college  not  very  rarely  produce  varying  degrees  of  neura-sthenia  by  the 
comitinatiun  of  long  hours  of  work,  eatiug  too  little,  and  drinking  tea  and 
cotVee  to  exce!S8.  Some  of  them  think  to  take  čare  of  their  health  by 
being  at  the  same  tiuie  active  menjl)ei'8  of  several  game  clubs,  hockey, 
tennis,  etc.  Wheu  the  excitement  unds  und  their  plače  in  the  list  is 
determined,  not  a  few  are  good  for  nothing  for  severni  year8  to  come.  It 
would  have  beeu  iufinitely  wiser  if  they  had  eateu  twice  as  much  of  plain 
food,  takeu  less  esercise,  coflee  only  as  a  rare  luxury,  and  tea  not  more  than 
mce  or  twice  a  day.  They  might  poesiblv  have  hud  a  leas  good  plače  in 
the  lists,  but  in  its  stead  they  would  have  had  health  and  vigour,  inetoad  of 
exhaustioD,  on  entering  upon  the  wiirk  of  their  lives.  The  iiitiuence  of 
coftee  in  inducing  neurasthenia  is  a  point  well  \vorthy  the  attention  of  total 
abstainers.  It  vrorks  in  two  way8,  by  checking  appetite  and  by  preventing 
slecp.     The  neiirasthenic  by  inheritance  want8  to  be  well  nourished,  and  he 

»aeeds  much  slecp.  He  should  shuii  coflee  as  he  would  poison.  Dr.  Beard 
)int8  out  that  eotiee  dues  much  less  harm  in  very  cold  and  in  very  hot 
climates  than  it  does  in  Eugland  and  in  the  teiufterate  parts  of  America. 
Po8idbly  the  explanutic)n  of  thi.s,  if  it  be  true,  is  that  neither  in  extreme 
cold  nor  in  tropical  heat  ia  hurd  work  of  mind  or  body  posaible  to  the 
extent  it  ia  in  temperate  climates.  lioth  heat  and  cold  induce  lethargy, 
that  is.  diminished  acLivitv  of  nerves.  and  the  eftect  of  coffee  in  conditions 
of  letiiargy,  as  for  examiilc  in  opium  poisoning,  is  to  briug  up  the  activity 
of  the  nerves  to  the  normal.  They  are  not  then  over-sLimuluted  by  it, 
bej-ause  they  utarted  from  a  lower  plane  of  Hen8ibility  or  of  activity.  Thev 
are  rtmsed  up  to  the  norraal  level  instead  of  to  a  level  beyond  the  uoruaL 
People  expo8ed  to  severe  cold  even  in  Englaud  are  in  the  same  way  better 
for  tJiking  coflee  in  moderation,  and  it  does  not  then  over-stimulate  them. 
The  varving  inHuence  of  cottee  in  d  Iforcnt  climates  fits  in  vrith  the  fact 
pointed  out  l)y  Heard  that  neurasthenia  is  greatly  more  common  in 
couiitries  which  enj"iy  a  tem^ierate  climate.     Contiuuous  work  here  being 

llHMsible  rnany  mon.;  ijet)i)lc  sutfer  from  nerve-exhau8tion  than  in  plac-e-s  where 
mdolence  is  much  more  uommou. 

(b)  Curative. — The  treatmeut  of  neurasthenia  is  much  the  same  whether 
the  condition  isdue  to  an  accideut,  to  over-strain,  or  to  a  faulty  inheritance. 
Tiie  lirnitation  of  the  palionts  ix)wer3  niust  be  recognised,  and  ali  exce8sive 

^lls  upon  them  avoided.  Hc  wauts  n  great  deal  of  sleep  and  nmch  food. 
''heu  he  eleeps  8ciundly  and  eats  lil)erally  he  is  on  the  road  lo  rt'covery. 
The  ditKculty  of  treatment  lios  mainlv  in  the  inability  to  sleep  or  eat 
uatuMlly,  and  in  julequate  amount.  Practically  the  iiap»jrtant  que8tioQ 
vvith  ali  severe  cjisea  of  neurasthenia  is  vvhether  the  IVeir-Mitchell  methoti  is 

.net-ensarv,  or  vvliether  they  can  be  cured  by  simpler  mejina.     No  absolute 

'indication  can  Ihj  given  on  this  point.  Ali  severe  and  chronic  cascs  should 
try  the  U\Mr-Mit*;h«dl  plan  fairly  and  fuilv  if  they  c«n  atlord  it.  Itoost« 
upvvanln  of  £200  if  the  after-curc  holiilay  vvith  a  traiued  oom)>anion  l>e 
includiitl  in  the  reckoning.  An  important  point  in  the  succesa  of  the  Weir- 
Utchtdl  treatment  is  that  the  patient  should  vvish  to  try  it.  If  he  is 
3n;ed  in  to  it  aguinst  his  will  it  often  fail&  The  usscntial  features  of  the 
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rnethod  are  abaolute  rest  tbr  some  wee]is,  secluaion  from  friends.  letters, 
fumilv,  etc. ;  u  very  liberal  dietary,  and  umssage  and  electricity  to  promote 
digestion  aud  tlie  nutritiou  of  tlie  muscles.  Each  čase  needs  to  l>e  speciallj 
vvatched,  iiud  tlie  diet  to  be  suited  to  tlie  pnwer8  of  digestinu.  Verv  g(«jd 
nurses,  too,  are  easential.  Thev  luust  be  bright,  kindlv,  Beusihle,  and 
agreeablo.  The  mam  difiicultv  abuut  applyiug  tho  inethod  is  to  find 
exactly  tUe  right  kiud  of  attendant.  lu  favuurable  c-ase.-«  three  stene  of 
■vveight  is  put  on  iu  six  vveeks,  tbe  patieut  by  the  end  of  tlie  course  ia 
sleeping  uaturally,  and  ia  presently  able  to  resume  ordiuary  life.  Eelapses, 
however,  are  not  very  uneouimon,  and  patients  are  usuallj  Tery  un\villing 
to  go  through  tbe  treatnient  a  second  tirne.  Wlieu  it  is  impossible  ti> 
order  a  coiirae  of  this  kind  iu  tbe  bunds  of  experiHnced  puople  sometbin>i 
m&j  be  done,  if  tbe  patieut  is  docile  and  really  vvillin«;  to  be  cured  (whicli 
is  not  invariably  tbe  čase),  by  ordering  a  definite  aud  large  auiount  of  rest, 
preferably  vvitli  one  companion  avvav  from  boine,  aud  a  detiiiite  and  liljeral 
tUetar}'.  Many  sbgbter  cases  Iiuve,  iu  tbe  writer'8  experieuce,  improved 
immenBely  by  staving  iu  bed  till  uiid-day  for  a  moutb,  \\itb  \vindnw  wide 
<ipeu  day  and  night.  in  a  quiet  aud  8uuny  room,  and  with  tbe  addition  U> 
each  meal  of  a  »lice  of  old  bread  well  liuttered  aud  a  tumbler  of  milk.  Of 
dru^  there  are  tbe  liromides,  laxati\es,  and  special  uerve  tonics,  auch  as 
valerian,  the  salts  of  zine.  quinine,  and  iron.  It  is  a  mistake  to  tbink  druga 
are  uaeless,  Mueb  uiay  be  done  by  tlieir  aid  if  giveu  \\'isely  aud  co\irage- 
oualy.  The  bromides  are  invaluablo  \vhere  sleep  is  very  difticult.  They 
should  be  giveu  in  large  doses  for  a  ahort  tirne  tilJ  a  po\verfiil  sedative  ellect 
is  produced.  Tbree  or  four  day8  of  large  doses  (gr.  30.  40,  or  50  at  a  dose) 
are  U8ually  enough.  Tbe  etlect  should  be  vvatched.  Bromides  do  not  agree 
with  every  one.  After  tbe  bromidea,  aud  following  theni,  tbe  sJilts  of  zine, 
the  valerianate,  bromide,  and  oxide  slinuld  be  given,  and  if  poškililo  \vith 
tbem  cod-bver  oil.  After  a  week  or  ao  of  the  zine  ealts,  tbe  mineral  acids 
witb  nn.v.  voui,  lu  fuO  doses,  aud  ar.senic  in  minute  aud  gra'lually  iucreased 
doaea,  sliould  be  given  for  a  mootb.  Bath.s  i>f  niauy  kiuds  are  also  invalu- 
able  in  conditions  of  neurastbeuia.  The  retresbing  effects  of  a  Ltrge  hot 
bath,  and  even  of  spoTiging  tbe  face  for  a  minute  or  two  witb  quite  hot 
watei',  are  faniiHarly  known.  We  are  not  q«ite  snre  how  the  hot  water 
acts  upon  tbe  central  uervea,  liut  ihere  is  no  doubt  tbat  it  does  afiect 
them  for  tlie  uiomeut  vei-y  mucb  as  sleep  doe.s.  It  refreshes,  and  it  is 
refreahmenfc  tbat  vveak  uerve  ceiitres  crave.  The  uotiou  that  hot  iivater  is 
weakening  is  an  error.  If  qiiite  hot  aud  apjibed  only  for  a  few  momenlfl 
and  as  doucbe,  not  in  the  form  of  a  large  batb,  it  is  invigorating.  Wbere 
the  Weir-Mitchell  methiid  is  impossible  it  is  well  wortb  wliile  to  prescribe 
tliree  or  four  daily  abort  doucbes  of  tbe  neck  and  faw  vvitfi  water  of  105"  F. 
or  more,  and  to  order  tbe  feet  to  l>c  jnit  into  stili  botter  \vater  for  two  or  tbree 
minutes  twiee  a  day  perliaps,  in  tbe  afteruoou  aud  at  bedtime.  As  tbe 
caso  improvea  the  morniug  douchiug  niay  be  done  with  moderately  cold 
water,  till  iu  the  end  tbe  paLient  is  taking  a  aitz  batb  every  morning  in 
water  of  60    F,,  and  a  cpiite  hot  sitz  bath  everv  night. 

It  Ls  wcll  to  order  ».letinite  tre^itnient  and  •)nly  for  a  limited  tirne,  not  to 
let  the  patieut  imj)0se  bis  iuvalidiam  im  tbe  bousehold  penuauently.  ►Six 
weeks  oiiglit  to  he  loug  euougb  t<t  euforce  a  atrict  mode  of  life,  and  at  the 
end  of  tbe  tirne  deeided  u]>on,  the  patient  should  ha  ve  another  set  of  rules 
to  act  upon  permauentlv. 

In  framing  tbeae  rules  great  čare  should  be  taken  not  to  impose  needleas 
burdens  on  the  patient'8  family.  Neurastlieuia  ia  not  by8teria,  but,  like 
other  people,  the  subjects  of  neurasthenia  can  also  be  hy3teric8  and  miich 
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too  engrossed  in  thejnaelvea  and  Lheir  8ymptom8.  In  their  own  interests 
thev  should  be  encouraged  to  think  ol"  the  weUare  and  comfort  of  othere  as 
inuch  as  posaible.  For  instance,  a  neurasthenic  woman  wlio  has  been  helped 
by  a  bIs  weekb'  course  might  l>e  told  to  have  every  day  two  liours  of 
complete  aolitude  and  quiet,  to  V»e  in  bed  by  10  r.M.  and  not  up  before 
7.30  A.M.,  and  to  take  curtain  speciried  si>ongings  aud  liaths.  lusido  the  given 
rules  she  should  be  eucourai;ed  to  live  a  norinal  aiid  social  life,  and  to  think 
of  everyone  rather  than  of  herself.  It  is  better  that  ali  neurasthenics 
should  know  that  their  special  type  of  constitution  cannot  be  altered  or  got 
rJd  of.  It  vvill  8tay  with  thera,  and  they  niust  make  the  best  posaible  of 
their  lives  in  spite  of  it.  They  must  not  be  wusteful  of  their  nervoue 
strength,  they  must  use  what  they  have  wi8ely,  and  look  carefully  to  its 
renewal  by  food  and  sleep. 

We  are  often  asked  if  ucurasthenia  is  not  increasing.  rrobably  it  is. 
As  the  evolution  of  societv  advances  the  deuiauds  inade  upou  the  nervous 
strengtli  of  tlie  majority  of  people  are  bound  to  inerease.  The  weak  ones 
feel  the  added  burden,  nnd  they  will  fall  out  in  increasing  numbers  unleas 
their  inherited  nervous  development  keeps  pace  with  the  evolutiou  of 
I  Bociety.  It  is  useleaa  to  wish  to  go  back  to  a  more  primitive  and  simple 
life.  It  is  better  to  think  of  \vhat  might  be  done  to  raise  the  general 
standard  of  nervous  strength  by  the  proiuotion  of  temperance  and  self- 
control  in  thi^ae  from  vvhom  the  uext  geueratiou  will  inherit  their  nervous 
organisiition.  The  \vorld  has  not  yet  secn.  po8aibly  it  will  never  see,  how 
far  nervous  dLsease  and  nervous  weakne.ss  could  l^e  diminished  by  getting 
zid  of  the  inijuences  which  lead,  directly  and  indirectly,  and  po«aibly  through 
rseveral  generatious,  to  a  low  level  of  vitality  and  to  inberent  defects  of 
[nutrition  in  the  units  of  which  the  nervous  8y8tem  is  the  aggregate.  And 
though  it  would  be  Utopian  to  hope  that  at  any  tirne  in  the  future  the 
perfect  development  of  ali  civilised  human  beings  shall  cease  to  be  checked  by 
mulign  induences  which  need  not  have  exi8ted,  it  is  reasonable  to  hoi«  that 
with  a  gradual  ad\'ance  in  kuowledge,  in  ethics,  and  in  moral  strength, 
Buch  intlueucea  vvill  in  time  be  much  lesa  often  responsible  for  a  bad 
nervous  inheriuince  than  lhey  now  are. 

UTERATURfi.— Bbakd  «nd  R(hkwkli.  on  Jftumtthenia.    Leni«,  \&W).—Leaurti  m 
t>iMatt4  of  tht  .Vrrvoiu  Syttem.     3.  M.  Chaiuot. — Dr.  Sackdbv.     Ctinieal  Journal,  rol.  vi. 

J,    '297,   etc.  —  Ai.i.Hrrr'A   StjiUtn  of  .Vrdicinc,    vu\.    viii.    p|).    134-<33. — Vinoii    Hoksi.rv. 
Ilbutt'j  Siiiiein,   vol.   viii.,    "  TmuTiifctii'    Niuirmalheni*,'"  pji.    Ifl4-7fi.  —  Pki'1'KU's   Si/stem  of 
ijtodifint,  vdl.  v.,  H.  C.  W(m»i|,  p.  SfiS.— Oim)I>hart.     "NcuroJii'  Elenintit  in  DiiuiaMt,'  Luneet, 
^l  189'i.   -Dr.  F.  W.  MoTT  OH  "  r»tliology  of  Nutrition,"  AJIbutts  SifiiUm,  vol.  i.— Dr.  F.  W. 
Mrm.      Crtiimian  l^cturf*  on  lA«  DtgtnuratioH  <tf  Ih«  Nt^rone,  1900. 
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the  term  "  oocupation  neuroses."  or  fatigue  spasms,  is  meant  a  group  of 

'^f t  disordera,  oh&racteriaed  by  muHCular  »ijasm,  pain,  tremor,  aod 

Lvv   ij       -,  whioh  are  provoked  by  prolonged  employTOent  of  the  special 
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moveinents  called  for  by  the  occupation  or  fcrade  concerned,  and  by  no 
other,  the  same  musclcs  being  capable  of  being  used  normallj  for  ali  other 
movenients.  The  tUseuse  tnust,  tben  be  8biirply  diatin^uisbed  Irorn  mauy 
craft  palaies  \vhich  jure  dne  to  bx;al  muscular  waatiag,  suub  as  the  vvaating 
of  the  hand  muscles,  which  may  occur  in  many  trades,  and  froiii  diseases 
directly  due  to  some  toxk'  element  iu  the  particuUir  trade,  auch  aa  lead 
neuritifl  in  paiubers,  brasslbunders  ague  from  inbalation  of  the  fitmes  of 
detlagrated  ziiic,  mercurial  treiuor,  etc.  Even  more  carefuLly  must  fatigue 
spasm  be  distinguishcd  from  local  muscuhir  weaknesa  and  pain  due  to  early 
organic  diseaae  as  neuritis,  8yrmgoiiiyelia,  or  new  grovvths. 

Etioloijy. — Writftr'8  craiup,  or  8crivetier's  pttlay,  is  by  far  the  most 
common  of  these  distressing  affections,  but  other  forms  met  with  are  violin 
and  violincello  players'  cramp,  pianoforte  player'8  crauip,  sempstre88'8 
cramp,  telegraphi8t's,  8awyer'8,  milker'8,  tailor'8,  treadler'8,  ballet-daucer'8, 
compo8itor'8,  cigarette-maker'B,  card-player'8,  letfcer-8orter'8,  kiiitter'8,  and 
hammerman*s  or  8iiiith'9  cramp,  mine.r'8  and  mountaineer'8  nystagmu8, 
clarionet  and  tiute  pLiyer8'  und  gliisa-blower'9  spasm  of  the  hps,  and  indeed 
many  otheiu  Spasm  of  the  liand  in  barbers,  when  holding  the  nuor,  lias 
been  recorded,  and  I  Iiave  also  met  with  a  čase  of  typical  occupation 
neurosis  in  a  hairdresser  ict.  19,  uumbncss  and  marked  weakne8s  in  the 
right  liand,  with  pain  iu  the  wri8t  Jtnd  forearui  after  work,  followed  three 
\veek6  later  by  cramp  and  spasm  of  the  hand  muscles,  occurring  in  the 
morninga,  and  lasting  for  some  hours  daily.  The  8ymptoms  did  not 
commence  until  he  had  foUowed  his  employment  for  three  years,  and  wa8 
therefore  perfectly  accustomed  to  haircuttiug.  This  point  is  typical  of  ali 
the  occupation  neurosea,  that  the  spalni  and  pain  ai-e  not  developed  during 
the  learning  of  the  art  or  brade,  \vhen  the  muscular  ettbrt  and  atteution 
involved  are  the  greabest,  but  in  the  stage  of  periection  of  maiiipulation, 
when  the  act  has  become  practically  automatic, 

\VrUing  Neurims. — AVriters  eramp  forma  the  large  majority  of  ali  cases 
of  occupation  neurosis,  and  occurs  e8peciany  in  those  who  are  accustomed 
to  do  their  writing  in  a  cnunped  fityle,  holding  tlve  pen  low  down  near  the 
uib,  and  takiug  the  little  linger  as  the  tixed  point,  in  order  to  produce 
"  eopper-plate "  vvriting,  hy  various  movementa  of  the  thenar  and 
iuterofiseoua  muscles.  It  is  writing  iu  this  cramped  8tyle  for  long  jioriods 
at  a  time  which  e8iiecittlly  prediaposes  to  the  aifectiou,  and  Ia%vyer8*  olerks, 
and  others  who  gain  their  livelihood  by  eopying  in  a  clear  hand,  form  a 
large  proporbion  of  the  autferers.  Shorfchund  writer8  and  others  who 
cultivate  a  free  Hbyle  of  vvriting  from  the  shoulder  and  elhow  scarcely  ever 
ijutfer  from  tliis  complaint.  Neuropathic  heredity  pbiys  an  important  psirt 
in  the  developmeut  of  these  ueuroses,  and  tbere  is  ofteu  a  bi8tory  of  epilepsy 
or  inaauitv,  asthma,  torticollia,  hysteria,  or  e\'en  writer"8  cramp  itself,  (Kicur- 
ring  iu  other  mcmbera  of  the  family  ;  for  example,  five  membera  of  one  family 
I  have  met  \vith  auHered  from  vvTitera  cramp;  or  tho  patient  himself  may 
Huffer  from  migraine,  couvulaive  tie,  or  atuttering.  Anxiety,  business 
worry,  or  other  prolonged  mental  stress  may  jiretlinpoae  tu  its  development, 
while  a  similar  renult  may  be  ]irecipitated  by  l(X'.aI  iujurv  of  the  Umlj,  auch 
on  a  Hpraiu  or  periostitis,  or  after  recoverv  from  an  attaek  of  heniiplegia  or 
any  debihtating  illness.  The  exciteiuent  produced  by  attending  a 
spiritualiat  acance  has  been  kno\¥u  to  be  follovved  by  the  development  of 
\vriting  spastu,  and  indeed  by  many  other  paycho8ea  and  neurosea.  The 
large  majority  of  sutVerers  are  of  the  male  ees,  and  l»etween  twenty  and  fifty 
years  of  age.  Females  only  occa9i()nally  suffer,  probably  on  accoont  of  their 
daily  bread  not  often  depending  on  writing  day  by  day  for  fioura,  and  the 
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prognoais  when  sucli  tmuble  Joe«  occur  is  con8equently  better  thfui  in  most 
men,  who  U8ua!ly  iind  it  more  diflic.ult  to  put  aside  the  daily  toil  and  take 
the  rest  froni  the  harmful  C'inployinent  that  ia  absolutelj'  essential  to  a  oure. 
Hereility  is  more  cumnionly  obscrved  \vlien  a  vvomau  is  the  suHerer. 

Symptoms. — The  onset  is  ahunst  iuvanably  gradual,  thoiigh  caaes  of 
Budden  onset  after  manj  hours'  eontinuniis  writing  huve  l)een  recorded. 
The  tirat  8ymptom  in  writer'8  cnmip  is  usuallv  spasm  oi'  the  thuiub  or  indei 
finger  'vvliile  \vriting,  »o  that  the  |)en  is  not  guided  qiiite  properlv,  uninten- 
tional  strokes  are  made,  or  the  pen  may  be  dn»pped  or  driven  into  the 
paper.  The  vvriting  thus  becomes  jerky  and  illegiblc.  ovving  to  tlie  Hngers 
and  thumb  gripping  the  pen  too  forcibiy,  and  the  pen  slipping  l>etweeu  the 
first  and  second  tingers.  The  \vritiiig  ttecomea  slovver  and  more  and  more 
of  an  effort,  and  sooner  or  later  pain  is  noticed  either  in  the  finger  or 
thumb,  or  in  the  front  of  the  wri8t  or  furearm.  This  pain,  which  sometimes 
IS  the  initial  syiuptum,  is  acliing  in  chamcter,  and  is  excite<i  at  tirst  only  by 
the  particular  movements  that  are  atlected.  aa  in  writing,  but  later,  iJ"  the 
writing  or  other  haudicraft  be  persisted  in,  the  pain  and  spasin  may  afTect 
other  movements,  or  sometimes  the  pain  alone  may  extend  and  afTect 
almoat  every  movement  of  the  arm.  Tenderness  of  the  nerves  in  places  is 
common,  and  tremor  may  occasionally  be  very  marked.  In  one  caae  of 
hammeruians  cramp  that  I  have  met  with,  the  tremor  wa8  so  peraistent 
and  exten8ive  in  the  aflected  hand  and  forearm  aa  to  suggest  at  tirst  the 
diagnosis  of  paraly8i8  agiUins.  Other  sensotj  Bjmptoms  may  be  tin^ling  or 
fonnicatiou  of  the  hand  and  eveu  of  the  leg  on  the  «ame  side.     Hyper- 

'aesthesia  of  one  side  and  hemianitisthesia  of  functional  tyjie  have  also  been 
met  with.  Weaknes8  vvithout  spasm  of  the  partiuular  movementa  involved 
may  be  rarely  met  with,  and  thua  Gower8  distinguiahea  four  forma,  the 
spjistic.  treuuiloua,  ncuralgic,  and  paralytic,  though  almost  invariably  two  or 

ijnorc  ui  these  are  coinbined.     In  a  caae  of  old-standing  writer'8  cramp, 

Svertknoas  in  addition  to  sjjastn  and  paiu  niay  extend  to  other  movementa, 
thongh  in  early  and  typicftl  c-aaea  of  the  disease  no  weaknes8  whatever  of 
the  umaclea  involved  in  the  vvriting  ajmam  can  be  detected,  except  in  the 
particular  movement«  of  nianipulating  the  pen.  These  muaclea  are  e8pecially 
the  opy)OuenH  and  alninctor  pollici»  and  the  tirst  and  second  dorsal  interoaaei. 
The  electrical  reactions  of  tlicHc  musclea  uauaUy  nho\v  no  change  early  in 
the  oourae  of  the  atfection,  thoiigh  later  on,  at  tirat  hy])erexcitability  to 
lxjth  currents,  fi>llowed  by  slight  dimiuution  of  reaction  to  both  faradiam 
and  galvanism,  and  slight  sluggishnees  of  contruction  may  be  noticed. 
I^iter  stili,  some  wa8ting  of  the  aPTected  muscles  is  sometimes  seen,  though 
any  marked  wa8ting  ia  8trongly  suggeative  of  some  organic  diaease  such  as 
neuritis  or  i)oliomyeliti8.  The  diaease  in  its  courae  8how8  a  marked  tendencj 
to  gradual  apread  and  increase  of  the  avmptomB  ao  long  as  th»'  faultj 
inothoil  of  writing  ia  persiated  in,  and  e8pecially  if  prolonged  apella  of 
writing  have  to  be  ilone.  Even  correction  of  the  mode  of  writiug  and 
tftlt<?ring  the  ix>8e  of  anu  and  the  shape  of  the  pen  are  uBualIy  insufficient  to 
ofTef.t  a  oure  imleas  the  cardiual  [joint  of  reat  ia  also  aaaured.  If  writing 
vrith  the  lelt  hand  be  esaaved  aa  a  meaus  of  resting  the  right  hand,  the 
jm  may  in  tirne  spread  to  the  left  aide,  or  other  movementa  may  develop 
im.  Buch  aa  in  playing  tho  piano  or  in  seving. 

Other  Orr.ujmtion  Nntroses. — Pianoforte  player8  areapt  to  develop  crani]) 
in  the  extenaor8  of  the  wrt8t  and  fingera  from  the  8<jmewhat  Btrained 
jiosition  taught  in  soimt  sohoola.     Violin  playcrR  mav  develop  cramp  in 

^eitlier  the  1k)w  hand,  or  in  the  tlexor8  of  the  left  wri8t  and  lingers.     Tele- 
raphiata  cramp  iii  rare,  and  occura  onlj  in  uaers  of  the  Morse  instrument. 
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Irom  the  repeuteJ  flexiaQ  and  exteusioQ  of  the  finger  required  to  depress  tlie 
key  in  marking  the  dots  and  daahea  Haircutter'8  crainp  I  ha  ve  met.  rmlj 
ou«  exaaiple  oi,  nud  inquiries  ainongst  the  operativea  in  large  hairdreesing 
saloons  have  ahvuys  elicited  the  replj  that  it  is  unkuovvn,  Ballet  dancera 
get  cramp  in  the  gastrocneniius  and  long  Hexors  ol*  the  toes,  Irom  the  great 
atrain  in  keeping  the  weight  of  the  Injdv  poLsed  for  loug  periods  on  the 
poiitts  of  the  tocs.  Cramp  of  the  Hexor8  of  the  wrist  and  thenar  nnificles  I 
have  met  with  in  a  gentlenmn  devoted  to  piquet.  froni  the  conatant 
Bustained  eflbrt  in  holdiug  the  cards  fanuise  in  the  left  hand.  Miner'«  and 
mountaiueer'8  nystagmus  is  a  pocuhar  atlection  produced  hy  the  constant 
strained  position  of  the  eyes,  as  in  eožilminers  v.ho  have  to  lie  on  one  side 
in  holing  out  the  coal,  necessitating  the  ejes  beiug  constantly  directed  to 
one  side.  The  predominant  svmiitoui  in  fchtise  cases  is  not  spasm  of  the  eye 
muscles,  but  tremor  or  inco-ordination,  uhich  niay  be  so  violent  %vhen  the 
ejes  are  turued  in  the  direction  in  which  the  eye8  were  originully  strained, 
as  to  caufle  objects  to  dance  lwfure  tlie  patient'8  eye8.  Hanimern)au'B  cramp, 
8mith's  pal8y,  or  hephuestic  heuiiplegia,  as  it  was  origiuallv  named  by  I>r. 
Frank-Smith  in  1869,  occurs  in  men  \vho  are  coustantly  \vielding  hamrners 
varying  in  weigbt  from  two  to  seveu  pounds,  forgemen  and  nailmakers.  Since 
there  must  be  manv  thousand  recurring  eontractiona  of  the  shoulder  and 
arm  museles  daily  in  these  men,  as  thev  work  by  piecework,  it  is  ea8ily 
coDceivable  that  a  fatiguo  cramp  analogous  to  \vriter's  cramp  might  be  set 
up.  Most  of  the  recorded  oisi-s,  however,  are  distinct  casea  of  hemiplegia. 
of  Budden  onaet,  and  undoul>tedly  due  to  un  actiial  brain  lesion.  Some  are  j 
more  tj^jical,  with  gradual  ouset,  the  arm  being  fii-st  held  cloee  to  the  side^j 
so  as  to  fix  the  scapula  and  rest  the  seiratus  magnus.  Ali  the  usual| 
chamcteriatic  8ymptum3  may  be  met  ^-ith — spasm,  pain,  tremor,  and 
weakne88.  In  one  of  my  two  c^ises  tremor  \vaa  the  predominant  8ymptom, 
being  so  severe  as  to  auggest  at  first  piralvsis  agitaus.  In  the  other  čase 
there  wa8  pain  referred  to  the  bend  of  the  elbow  on  clenching  the  fist,  as  in' 
the  act  of  grasping  the  hammer,  ai>parently  ho  severe  that  be  euuld  scarcelj 
exert  any  pressure  with  the  hand.  There  wa8  also  marked  vveakuess  of  the 
triceps  in  extending  the  forearm,  as  in  the  act  of  etriking  vvith  the  hammer, 
while  the  povver  of  the  uiuscle  wa8  quite  good  iu  keeping  the  arm  out 
Btraight  wlien  already  placed  in  that  position.  This  incousistencv  iu  the 
Btrength  of  the  mu.scle  ia  a  proof  i>f  the  we*tkncs8  being  functional,  and  not 
due  to  Huy  nrgauic  le.sion.  In  addiiinn  to  the  vveuknoss  of  his  arm,  Iiia 
right  leg  \vaa  weak,  and  dragged  in  \valkiug,  iippurently  reseuibling  Dr. 
Smith'8  cases,  but  iu  additioa  there  vcas  marked  right  hemiansesthesia  vvith 
slight  contraetion  of  the  right  i-isual  Held,  and  diminution  of  hearing,  taste, 
and  smeli  on  the  right  side.  These  8ympt.onis  iKtrnistcd  for  four  or  five 
mnntha  under  treatuient  by  Ikradinm,  but  they  .i;radita]ly  disjtppeured,  aud 
be  niade  a  perfeet  recovery,  and  retuvned  to  liis  w<irk, 

Fatkohitfj/. — Three  view9  have  been  put  for\vard  :  (1)  that  there  is  a  local 
•vveakuess  of  the  muscies ;  (2)  tliat  the  spajsm  is  set  up  reflexly  by  8en8oryJ 
impressions  received  from  the   part  in  que3tion ;    (3)   that  the  disease  is 
central  in  origin.  due  to  exhaustion  and  inco-ordination  of  the  centrea  in 
the  brain,  a  neurosis. 

The  lirst  tlieory  has  lieen  stroupIy  advr>catefl  hy  P(X)re,  who  elaiins  that  there 
is  ofteii  soiue  wastinp  of  niusclc,  and  more  often  electrical  iliangea  in  tlie  niusclea, 
and  tliat  tlie  weakneiJ8  is  nut  ulways  bmited  to  tlie  pjirticiilur  movement  involved. 
Aprainst  this  is  to  be  set  the  iindoubted  fact  that  in  earlv  casi^s  there  Ls  ofteii  no 
trace  of  wasting  or  of  elettrical  change,  and  tliat  the  disabi]ity  i.s  purely  liniited 
to  tho  partitMjlar  movement,  a«  in  writei'*a  cramp.  Again,  ^•eaknesH  of  those 
muscle-s  due  to  a  neuritia  or  poliomyelitis  doea  not  caune  anj  spasm  on  movement, 
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and  the  »pasin  in  writer's  cramp  is  often  far  wider  than  the  antagoniste  of  the 
weak  ihuscIps.  The  weakness  is  certainly  not  primary  ;  tlie  electrical  cliange^  are 
late,  aiui  tbewasting  later  stili.  Nor  can  tlie  explanation  be  a  rede.v  spa^ui  set  up 
[by  sensorj  »timuli,  because  there  is  no  obvious  sensory  stimulua  as  an  iuitial 
•yniptom,  i)ah>  l)eirig  sometimei;  absent  for  rnonlhs  after  tlie  spasm  hfis  become 
well  inarked.  The  paiii  is  neuralgie  in  character,  atid  is  due  to  a  morbid  over- 
nction  ot"  the  sensorj^  centres,  the  ner\e  tenderness  1)oing  Hiuiilarly  neuralgie,  and 
not  due  to  any  neuntis.  The  ijain,  when  established,  no  doubt  helps  in  the  vicioua 
circle  of  developing  the  spasm,  just  as  the  pain  from  a  sprain  or  local  pieriostiti« 
iinay  act  os  the  exciting  cause  in  the  developnient  ot  one  of  the  oocupation 
'tteuroaes.  The  true  pathology  of  these  aflections  is  no  doubt  to  be  referred  to  the 
central  nervous  systera,  that  the  di:ieasc  is  a  neurosis,  brought  about  by  ovenvork 
of  the  co-ordinating  centre«  in  the  brain  wherebv  tho  movements  are  effected,  the 
lines  of  resistance  Ijeing  so  lowered  that  at  last  tlie  mo\-ement  Vieinimes  practically 
niei^hanical,  and  scarfely  reouire^  any  thouglit.  \Vhen  thia  staife  is  reached,  too 
eonsUint  and  prolonged  draits  on  the  liberation  of  nerve  energy  of  these  centres 
is  apt  to  induce  spasniodic  overriow  of  the  expIo8ions  of  nervo  force  into  neigli- 
bouring  centres,  whereby  muscular  spasm  and  tremor,  vith  weaknes8  of  the 
purtiruJar  movenient,  are  the  result.  Later,  the  same  procesa  iujiy  spread  to 
iieiglibouriiig  aeasory  centres,  producing  paiu  referred  to  the  affected  part  and 
|arens  of  local  tenderness.  Inijjairment  of  funetion  ia,  as  (Jowe.rs  say8,  likely  to  be 
accompanied  by  impairment  of  nutrition,  and  with  rlisordered  nutrition  of  the 
cortical  cells  notne  wasting  is  not  unlikely,  with  dintinution  of  electric  irritabiiity 
to  both  currents,  as  is  frequently  scen  in  manv  cases  of  heniiplegia.  Such  wasting 
la  therefore  »econdary,  and  is  not  to  be  looked  on  as  the  cause  of  the  trouble.  The 
fact  that  it  is  nevor  in  the  Icarning  stage,  which  is  often  long  and  painful  a«  in 
wriiing,  that  writer'8  cramp  is  developed,  is  stronglv  in  favour  of  the  tlieory  last 
put  forwarrl,  and  against  that  which  would  ascrilie  the  trouble  to  a  local  niu&cular 
weaknes8,  which  would  be  more  likely  to  be  produced  during  tlie  laborious  stage 
of  the  acquireinent  of  the  art.  The  rauscles  are  more  easily  fatigued  then  than 
^•ftervartls  when  by  freouent  use  their  nutrition  is  improved,  and  prolonged 
teffoi't«  ai-e  better  l>orne.  The  fact  that  writer  h  cramp  is  apt  soon  to  attack  the 
left  hand  if  persistent]y  used  when  the  right  iiand  has  been  alrcady  &imilarly  dis- 
able<l,  is  a  convincing  argument  against  the  peripheral  theory  of  the  disease.  The 
neurosi.s  theory  coulcrscarcely  be  doubted  in  the  aisc  of  the  haniniernian  nientioned 
«l)ove.  who,  in  juidition  to  hnmiiiermaiis  cramp,  lia<l  a  typic^il  functional  right 
hcmiplegia,  the  whote  clenring  up  completeIy  after  persistent  faradic  treatment. 

DiagnosU. — This  is  ^enerallj  obvioua  in  the  caae  of  writer'B  cramp,  and 

\&  leaa  likely  to  be  overlooked  than  Ut  he  suggested  when  there  ia  com- 

iHiencing   organic  disease  afVecting    the  hand,  as  paraljsis  agitans  or  the 

'gradiial  onset  of  heniiplegia.     In  t\vo  reiient  cnses  I  huve  seeu  of  svriugo- 

uielia.  witli  iiiusuular  uiisting  and  paiti  in  the  npj>er  ex tremi ty,  in  each  caae 

writer'8  cramp  vvus  the  tirst  suggesU^l  nxphiuiitiou  of  the  Hjmptotns,  one  of 

theui  a  ni)in  eugaged  in  the  acoount  departmeut  of  a  large  nevrspaper  ottice, 

aiid  liaving  uiany  hoars' vvriting  to  do  (laily.     In  his  caae  the  intrinsic  hand 

ujUHclea  were  wa8tiug.     The  other  čase  vvas  a  laundry  ^/oInan  who  vvrote 

.ver>-  littk'.  and  that  \vith  no  great  facilitv,  l>ut  \vh<«e  first  8ympt<»uj8  were 

^crainp   m   the   right   luuid   and   |i*iiii    uheu   vvriting,  cejisiug   un   nt^ipping 

writing.     No  atrophy  of  the  hand  iiiuscIks  occurred  in  her  c^ise,  the  vvasting 

l)«'ing  liiuittid  to  the  upper  arni  and  tni|>eziu8,  though  the  analgeHia  vraa 

j»rtj!«int  only  ou  the  hands  and  U>wor  part  of  the  forearms.     Before  niaking 

tlie  diagnosis  of  writ€r'8  cramp,  it  ia  tlien^fore  neces8Jiry  to  carefully  examine 

for  any  aignH  uf  »irganic  diaeaHc.  Huch  as  nt-uritis.  slight  hciiiiplegia.  or  HpLnal 

.dij«.'awi.     KluMunalnid  arthritis.  chronic  rhiMimiitiRm.or  gout  might  wimilarly 

cause  (lia<il)ilil.y  in  \vriting.     As  a  g«'iieral  riile,  if  tli«  Nveakneus  aml  Hpasm 

an^  limitcd  to  the  act  of  vvriting,  and  t<^  that  ulone,  the  diagnosi«  of  writ«r'8 

cramp  i**  ch;ar,  though,  it  in  true,  exc4rptionR  to  thia  rule  nmy  lie  occaaionally 

met  with,  aH  in  the  caae  of  the  btundrv  woman  already  referred  to. 

Slight  fatigue  after  vvriting  is  liable  to  ha  confouuded  with  true  writ*r*8 
cramp,  e'?p«.!cial]y  in  ucrvoiw  people  v^ho  have  neon  or  rwul  of  the  di.-Minlcr 
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The  absBDce  of  true  spaftm  in  tliese  cases  wiil  geuerally  give  the  required 
clue.  Other  occupatioii  ueurosea  are  perhaps  more  liable  to  be  overlooked, 
though  iu  these  casea  aLso  the  occurreuce  of  the  sjmptoiiis  onlv  tluring  some 
particular  act,  wlule  the  liiub  is  practiallj  iVee  trom  \veakiiesa  or  apasm  iu 
ali  other  moveinents,  will  decide  the  diagnosis. 

Prognosis. — If  treatineiit  is  begun  early,  and  rest  fram  writing  or  froin 
any  other  occupation  that  ia  ut  iault  can  be  assured,  recoverj  is  most 
probable.  The  proljabiIity  of  recovery  from  \mter'8  crauip  is  greater  in 
thosD  caaes  in  which  other  causes  but  excesaive  writiug  have  contributed  to 
its  development,  such  as  local  iiijury,  meutal  anxiety,  or  other  debilitating 
illuesa — cauaesi,  that  ia,  that  are  removable  ;  and  the  same  reiisoniug  applies 
to  the  other  ot;cupatioii  aeuroses.  If  the  disease  has  become  funy  deiebiped, 
aad  es];>eciAlIy  if  pain  be  a  promiuent  feature.  recovery  is  less  likely  aud 
more  tedious.  The  most  unfavounible  casea  of  writer's  cramp  are  those  in 
whifh  the  hours  of  writing  are  long,  and  rest  is  an  impossibility  owing  to 
the  dependence  on  the  employment  ibr  a  livelihood.  Keourrence  iu  the  lelt 
hand  sometiines  follows  if  that  is  used  in  plače  of  the  riglit,  especiallv, 
aceordiug  to  Gowei"8,  when  ueiiralgie  pain  is  the  predoniinaut  feature. 

Trcatment. — As  already  said,  rest  is  an  essential  p<irt  of  the  treatmeut, 
though  much  may  be  done  iu  improving  the  geueral  couditiou  by  tonics, 
iron,  and  8trychnine,  chauge  of  air  and  scene,  and  avoidance  of  aH  mental 
worry.  Siuce,  in  writer'8  cramp,  a  faulty  method  of  writing  is  lurgoly  the 
cause  of  the  ueurosis,  iu  the  early  stages  of  the  disorder  the  8yiuptotn  may 
be  arrested  liy  attentioa  to  this.  A  thiek  cork  peiiholder  shouhl  V^e 
aubstituted  for  the  ordinary  peuholder  or  quill,  the  kind  of  nib  uuitters 
little  80  long  as  it  will  glide  ea8ily  over  the  paper,  and  the  pen  niust  be  held 
about  its  middle,  so  that  the  end  of  the  middle  tinger  is  at  least  one  and  a 
half  inches  distant  froni  the  point  of  the  pen.  Some  patients  find  some 
relief  by  liolding  the  pen  between  the  first  and  seeond  tiugera,  though  thie  is 
not  to  be  gcnerally  recommended.  The  act  of  writiug  must  be  perfomied 
from  the  shoiiMer  iu  as  free  a  manuer  as  possible,  the  tingers,  vvrist,  and 
thunib  l>eiug  held  quite  motionleas,  so  that  a  line  may  be  vvritten  acrosa  a 
sheet  of  notepaper  without  taking  the  point  of  the  pen  otf  the  paper.  In 
order  to  take  as  much  strain  olf  the  arm  as  possible,  it  is  a  gooil  plan  to 
have  the  iVont  of  the  writing  table  eurved  deepJy  so  as  to  tit  closely  around 
the  body,  in  order  that  the  elbow  may  rest  on  the  tjible.  The  surface  of  the 
table  should  be  well  pohabed.  so  that  the  eIbow  may  gHde  ea.sily  iu  this 
method  of  writing  from  the  shoulder.  Anotlier  vi;iy  of  compassing  the  sjiuie 
end  may  be  obtained  by  aitting  sideway3  at  an  ordinary  table,  so  that  the 
right  arm  may  rest  upon  it.  If,  as  soon  a.s  the  8ymptonis  are  tirat  noticed, 
three  week8  or  a  month'8  complete  rest  from  writing  can  be  obtained,  and 
then  when  the  ot^cupatioa  is  again  resumed,  the  3tyle  be  corrected  as  above, 
a  cure  may  sometimes  be  effected.  Local  treatnu>nt  is  also  of  some  value, 
and  tlie  patient  should  be  eucouraged  to  knead  the  museles  of  the  thenar 
eminence  aud  the  (irst  dorsal  iuterosseua  \vith  the  left  liatid  several  tiniea  a 
day,  and  also  at  the  same  time  to  practise  tiexing  and  extending  the  thumb 
and  iingcrs  in  ali  directiona  for  a  few  minutes  two  or  three  timea  a  day. 
Local  galvanism  is  not  of  much  use,  but  may  be  tried  if  the  pain  is  severe, 
or  if  there  be  Wii8ting.  In  a  severe  c^ise  \\Titing  with  the  riglit  hand  inust 
be  eutirelv  given  uji  for  Bix  montha  if  possible,  and  tlie  left  hand  u.sed  in  its 
plače.  If  the  writiug  is  of  such  a  kind  that  it  c^in  be  doue  by  a  tjpevvriter.  the 
use  of  this  mny  be  attended  by  no  discomfort  even  in  a  bud  čase  of  WTiter's 
cramp,  and  the  left  hand  niay  be  used  aloue  if  pain  or  epasm  ia  indueed  in 
the  right.     For  this  purpose  the  Yost  machine  is  to  be  preferred  to  the 
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"Reiiiinfjton,  ou  account  of  th«  iipj^r  caae  for  the  capitala  V>eing  worked  by 
a  lUrtlreut  set  of  kejrs  from  tliose  for  the  amall  letters,  thus  necesaitating 
a  freer  aoil  Icbs  cmuiped  movement  of  the  handa  What  has  been  said  for 
writer's  cramp  applies  generallv  to  ali  other  occupatiou  neuroses,  rest  froni 
the  harmful  euiplojuient  l)eing  the  firet  esaential.  If  definite  evideuce  of 
functional  vveAkiiesa  or  atutstheaia  be  found  in  addition,  these  uiay  be  com- 
batted  by  euergetic  faradism  and  inassage. 
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IJefi.v/T/os: — Tho  term  "  ne\v-horn  "  ia  applied  to  the  infant  cluriug  tfie 
first  uii>rjth  of  liis  jKjat-uatal  existenc€.  There  has  been  life  alrej4dy,  during 
the  ant^-uatal  peritnl — tlie  life,  hovvever,  ha8  been  of  a  semi-parasitic  kiud, 
depeudent  upon  that  of  the  mother;  but  after  birth  the  life  of  the  child 
njay  go  on  independently  of  tliat  of  the  mother  so  lung  as  there  is  some- 
one  to  čare  for  it  and  supplv  the  uanta  tliat  are  peculiar  to  it.  While  the 
mother  is  jM^sing  through  the  puerperal  period  of  life  her  infant  is  passing 
through  the  neonatal,  and  in  both  period«  there  are  most  interesting 
changes  going  on  \vhich  are  largely  of  the  nature  of  readjustment  of 
fuuctton — cliangee  which  Icave  their  inipre.se  upon  the  discases  of  theso 
6p<>chR  and  ne<'e.ssitate  sjMjijial  treatment  and  nianagement, 

Anatomical  Pev.uiiarUies. — The  uew-lxjrn  infant  is  not  the  adult  iu 
miniature  ;  the  chaugos  which  occur  during  the  passage  from  the  infantile 
to  the  adult  state  are  not  8imply  iucreaaes  in  size  of  the  lMxly,  its  parts.  and  its 
organa  There  is,  it  is  true,  an  increaae  in  size  of  uiany  |)art«  and  viaeera ; 
but  it  is  not  in  proportiou,  and  some  organa  vvhich  \verc  relalively  large  in 
the  infant  are  relatively  siuall  in  the  adult.  There  are,  therefore,  anatomi- 
cal pi*culiarities  in  the  new-ljorn  infant,  und,  iu  a  iihrase,  thes«'  may  l>e 
deflcril>e)l  a.s  conditions  reaembliug,  ou  the  one  hatid,  the  auatomv  of  the 
fortus.  and  on  the  other  that  of  tlie  ehild  and  adult.  The  anatomy  of  the 
neonatuH  is  a  tranziti« »iial  anaUnuy  (1).' 

In  the  nslntive  «7.«  of  the  vnri<»UM  rcgions  of  tho  l>odv  the  now.|)om  r«wninbl(*H 
the  fictu!«  riither  tli&n  the  nduli.  Ai  c:utn|Nircd  witli  thf  eliiid  ur  ndult  the 
iiifmitilc  head  in  relativtflv  \nran,  ittui  the  irifiintiU;  liiidiH  htv  relt»tivt«ly  »iiuill  ; 
further,  the  crnniuiii  In  relali\4'ly  lurgi-r  tliaii  llie  fnce.  and  lUv  upper  liiiib«  tlian 

'  Kigiirri  in  briicket«  nhr  to  literaturn  •!  rud  of  »rliri«. 
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tlie  lower  ;  an(J  botli  tbc  llioi'ax  anil  the  pelvis  ar«  rHlatively  smaller  tlian  tlie 
abdomen.  The  viscera  show  thfi  same  ix'culiarity  :  the  liver  is  rolatively  large, 
and,  coinpared  witli  tJie  right,  the  left  lol>e  is  large  out  <>f  tlie  adult  proportion ; 
the  thymus  ghmd,  eerebruin,  and  th«  supra  renat  capsules  are  disproportionatelv 
large,  while  tfie  stomaeli  and  feiel>elliini  are  Hniall ;  the  b<xly  of  the iit«ru8  is  sraall, 
whilf  the  oervijc  and  the  vagina  arn  hirge  ;  and  as  regards  t  ne  regious  of  th«3  spinal 
column,  it  may  be  SJiid  that  in  the  infant  the  cervical  is  iiearly,  if  not  qiiite,  as 
long  as  the  luniViar.  while  in  th<?  adult  it  U  in  the  proportion  of  2  to  3. 

In  their  relations  to  each  other  tho  parts  and  organs  of  tlie  bodj  of  the  infant 
also  show  peculiarities.  TJie  hvoid,  for  instance,  lies  opiMisite  the  axis  vertebra  (1) 
iastcad  of  opposite  tho  fourtb  or  liftli  cervical  vertebra,  ii-s  iti  tlie  adult.  The 
laryax  also  is  about  two  vertebral  bodies  higlier  in  the  neck,  and  the  bifuiaitioti  of 
the  tracbea  is  one  vertebra  higher  than  in  tlie  atlult.  The  heart  is  situated  more 
trjinsversely  iu  the  thorax,  and  at  a  little  higher  le^el  in  relation  to  the  spine ; 
the  aj3ex  is  farther  to  the  left  atid  higher  in  the  infant,  corresjKtnding  often  with 
the  nipple.  With  tlie  establishiuent  of  respiration  the  lungs,  \vl»ich  have  been 
lyiug  at  theback  of  tlie  tboras,  come  forttarus,  and  the  left  one  insinuates  itself 
betvveen  the  beart  and  tlie  anterior  chest  wa!l  ;  the  presence  of  the  large  tbymus 
in  front  of  the  lieart  prevents  the  close  approxiniation  of  the  lungs  to  each  uther 
save  in  their  upper  portioris.  In  the  infant  at  birth  tlie  stoniach  lies  entirelv  under 
cover  of  the  left  lol>e  of  the  liver,  but  ivs  the  digestive  functions  are  estaUished, 
it  emergos  gni<liially  fioni  under  the  hejmtic  border.  Tlif  innl>ilicu.s  at  this  tinie 
in  life  is  situat^ad  nearly  eqiially  distant  froni  the  feet  and  ilie  vei-tex,  but  a  little 
nearer  the  feet  ;  iu  later  childhood  it  corresiKinds  with  thesyni])hy,sis  pubis.  The 
relatively  large  size  of  the  liver  increases  its  relations  \vith  other  abdominul  organs, 
and  it  comes,  for  instance,  into  cont«ct.  \vith  the  siirface  of  the  spleen  ;  the  spleen 
also  has  a  cdntact  relatii>n  \vith  the  I<'ft  adrenal.  The  relations  of  the  iiitestines 
are  often  ill-detined  iit  birth,  and  anoiiialies  are  met  with  ;  but  it  is  fairly  coramon 
t<>  rind  a  loop  of  tbe  sigiuoid  flexure  in  the  pelvis  in  male  iiifants.  The  urinary 
blmlder  is  ari  abrloininal  organ  in  the  infant,  and  between  its  anterior  surface  and 
the  abdoniinal  wall  ther(5  is  no  intervening  pnuch  of  peritoneuni.  In  the  female, 
also,  the  greater  part  <if  the  uterus  and  the  tulies  antl  ovaries  He  above  the  plane 
of  the  peKdc  brini. 

The  form  of  several  of  the  infantile  organs  exhibits  |>eculiarities.  The  liver, 
for  example,  as  has  l>een  sliovvn  by  the  frozcn  sectional  niethod,  pcjssesses  sLx  sur- 
faces — a  superior,  left  itiferior,  anterior,  posterioi\  right,  and  left  :  the  left  suiiace 
is  due  to  the  large  size  of  the  left  lobe.  The  Btumach  has  a  ielatively  small  fuudus, 
and  the  lesser  curvature  forrn.s  a  more  acute  angle  than  in  the  adult  organ.  The 
ki(hieys  show  traces  of  lobulation,  a  ffetal  character  ;  and  the  supra-renfu  eapsules 
have  iiiuch  more  distinctly,  than  in  adult  life,  the  pyraniidal  .'*hai)e. 

There  are  yet  other  anatomical  peculiarities  w]iich  are  fotinti  in  the  infant  at 
birth.  In  the  heart,  for  instance,  the  fotamen  ovale  and  tlie  durtus  arteriosus, 
whicL  are  ujien  in  the  fnetus  and  at  birth.  close  durin^  the  tir.st  iiionth  of  life; 
prob<^bly  both  are  physiologically  clo-scd  within  a  few  minutes  of  VHtth,  althougli 
they  may  lie  anatomically  pervious  for  some  weeks  later.  The  same  statement 
may  be  applied  to  the  ductua  venosus  in  the  liver.  In  the  eheek  of  the  new-born 
there  is  an  encapsulated  mass  of  fat,  the  so  called  *'  suckiiig  jiad."  The  rectum  is 
large,  more  verticallv  placed,  and  more  neariy  a  stmight  pnrtit)ii  of  the  intestine 
than  in  the  adult.  In  the  skeleton,  also,  there  are  numerous  peculiarities  due  to 
the  incomplete  stoge  of  osaltication  which  ha.s  lx?en  reached,  The  cranial  vault 
bones,  for  in.staiioe,  have  not  yet  united  alonp  the  liiies  of  the  nutnres,  and  at  six 
points  a  considerable  niembranous  interval  intervenes  between  the  adjacent  bones; 
thi»se  membranous  interval«  are  known  ha  fontatielles,  atid  are  distinguished  as 
anterior  (\vhich  is  large,  tjuadrangular,  and  has  four  sutures  riuining  into  itV 
posterior  (which  is  niuch  smaller,  triangular,  vvitJi  three  sutures  running  into  it), 
and  four  less  iniportant  lateral  fontanelles.  t>ijme  of  the  long  lxMTes  only,  as  the 
feinur,  Khow  teatres  of  ossitication  in  their  epiphy8es.  Tlie  ramus  of  the  lower 
jaw  uiakes  w-jth  the  bodj'  of  that  bone  a  nii>reobliqueangle  than  iu  the  child  ;  and 
the  auditory  nieatus  is  imperfeotly  developed  at  birth.  The  segments  of  the 
sacruni  and  coecyx  are  not  f  used  together  into  one  bone  in  the  new-biirn  infant; 
and  the  spinal  column  hfts  not  yet  any  iixed  curves. 

Fhi/siolt>!/ical  IWidiarUies. — The  physiology  of  the  nevv-liorn  inliiiit,  like 
its  aniitomv,  is  transitional  in  its  character :  it  reseiuhles  in  inuiiy  details 
the  physioiogy  of  the  child  aiid  adult,  but  it  also  ahovvs  evident  traces  of 
the  fimctional  peculiarities  of  tlie  IV:etua,     Birth  is  the  more  or  lesa  truu- 


I 


^■EW-BORN  INFANT 


347 


matic  transitiou  froin  an  exi8tence  in  the  tiuid  meditmi  vi  constant  or 
uaiTly  constant  temperature,  in  the  dark,  and  protected  from  external 
\iolence,  into  u  lite  in  au  atmospherie  niediiun  of  a  temjierature  lower 
than  that  of  the  body,  in  the  light,  and  \vith  no  natural  protection  from 
iujur}-.  Birth,  theretore,  entails  readjustment  oi  fuuution ;  and  readjust- 
ment  ol'  function  ia  a  leading  character  of  the  physiolcigy  nt"  the  new-born 
infaut.  Further,  neonatal  phvaiolog}'  haa  peculiantiea  impressed  upon  it 
hy  the  fact  that  during  the  tirat  fevv  day8  of  life  the  mlant  ia  recovering 
from  the  effects  of  its  piissage  through  the  materuul  Idrth-eauiils,  a  procese 
often  truly  traumatiL'.  The  rirtjulation  of  the  new-huru,  fnr  instance,  shovra 
this  readjustment.  With  the  ligaluring  of  the  cord  the  placental  circula- 
tion  stops  and  the  puknonarj'  becomes  more  fully  estatjlished,  a  change 
accompauied  by  the  phy8iulogicn!  closure  of  the  diictua  arteriosus,  the 
foranieu  ovale,  and  the  vobscIs  connected  vvith  the  umbilical  circulation. 
The  pulse-rate,  whicli  hm  been  from  130  to  140  beats  per  minute  in  fa^tal 
life,  remains  high,  but  not  quite  m  high  as  before  birth,  varjing  from  120 
to  140;  the  rate  is  little  affeoted  by  posture.  The  arterial  tensiou  is  said 
to  be  low,  for  the  \vidth  of  the  aorta  is  greater  in  comparisou  wiih  ihe 
volume  of  the  heart  than  in  later  infancy.  It  liaa  often  been  stated 
Jtiiat  8phygmogram8  of  the  new-born  infanfs  pulse  8imply  consist  of 
'  ghtly  undulating  linea ;  but  this  stutement  does  not  alway8  hold,  fbr 
Dr.  H.  Oliphaut  Nicholaon  haa  takeu  tracinga  from  infauts  lesa  than  a 
\veek  olil  in  which  there  wa8  not  only  a  sliarji  apex,  but  algo  distinct 
tidal  and  dicrotic  wavelet8  (13).  The  pulHe-rate  is  to  the  re^pinition 
Jate  as  'Sh  or  4 :  1.  Tlie  composition  of  the  blood  of  the  ne\v-l)orn 
Bhow8  transitional  charactera.  It  contains  a  higher  percentage  of 
'■^fiemoglobin  ;  in  Hve  infanta  examined  by  Carstanjen  (3)  it  remained  above 
100^  till  after  the  twelfth  day  of  life.  It  conUiitia  a  hirge  nuniber  of  red 
blcK«!  corjuustilea  in  the  ciibic  millimetre  (6  to  7  niilHous);  this  character 
hulds  for  the  first  ("nur  or  tive  <lay8,  as  does  u\m  the  presence  of  Bome 
nucleated  red  cells  ftill  the  third  day  acoording  to  Carstanjen).  It  haa  a 
greater  c«jagulability,  and  Bhow8  niarked  leucocyto8i8.  The  Ieucocyte8  are  of 
severa!  kinds ;  at  first  the  j"jolynucle«ted  ones  are  most  numerons ;  after  the 
tirst  t\venty-f(>ur  hours  the  lyniph{x;yte.s  increaae  in  nimiber.and  becorne  equal 
to  the  polynueleated  leiirMx;yte8ah<»ut  the  8ixth  day ;  tranaitiftnal  fornjs  are 
aiso  6])tx-ially  uiinioroiiH  l)etween  the  8ixth  and  ninth  daya  ;  eosinophiUc  cells 
are  not  markedly  numerous. 

The  puhuotiary  reapiration  of  the  new-lK»m  in  not  uaually  establiBhed 
fully  till  the  infant  haa  \>een  expelled  from  tlie  maternal  jMisaages  and 
the  cord  tied  and  cut,  and  tur  some  dav«  aft«rward8  the  huigs  are  not  coui- 
pU^telv  expjin<h'd  in  every  part.  It  is  excited  to  lM3gin  piirtly  by  the 
venoiiH  ('ouilitiori  of  the  bl<MMl  dne  to  the  8top]«ige  nf  the  phu'entul  isircula- 
tiou  and  ])arlly  hy  uiitanmins  stimnlation.  It  is  c}iiet1y  alidrttiiinal  in  tyiie, 
and  haa  a  rate  of  from  .'>0  to  'lO  r^-sjiirationa  per  minute,  but  it  ha*  a 
tendeucy  to  be  irregular  in  rate  and  variable  in  character.  Althougli  urine 
may  Ih?  secroted  in  tVptal  lile,  and  may  even  be  expelled  into  the  licjuor 
Hinnii,  u»ually  it  in  not  till  after  birth  that  it  conies  to  \k'-  secretetl  \vith  the 
r  nf    a    function    and    cxi>cllcd    pcritMlicallv    tnim    the    Idudder. 

Mi  TI  in  th"  new-lK)rn  intant  i.s  <pjite  irivohinlJirv,  and  occura  fr<»m 

»ix  u»  twenty  tirne«  in  the  twenty-foijr  houra.  TIh«  uritie  i«  lolourlea«,  as 
uiay  be  learned  from  tlie  fitct  that  it  Icaves  no  Htain  on  tlie  diupera ;  it  is 
ii«lourIeas,  haa  a  low  apecitic  gravity,  an  acid  reaction,  and  not  infreqnently 
vontoins  al])umin  during  the  tirst  few  dtty8  of  life.  Uric  (u'id  i«  »ilwayH 
present,  but  un^t  is  abtient  or  in  small  amount.     In  fcctal  life  the  sobaceous 
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glands  of  th«  gkin  secreto  freely,  with  tho.  re.sult  tliat  at  Lirth  t!ie  iiifiiut  is 
covered  \vith  a  grcasj  ctmting,  the  \'eruix  easeusji,  w]iicli  coiisists  largelj  ot' 
aeltum  raixed  with  cpidermic  st^ales  iiiid  lanuj^o  liairs ;  after  birth  the 
sebnceous  glands  coutinue  tn  be  active,  bub  tbe  sudoriparouB  dn  nut  secrete 
much  if"  at  ali  fnr  souie  tiuie.  A  tiue  destjiiamation  <>i'  tlie  cuticie  take« 
plače  duriug  tlie  iirst  week  ol'  neonatal  life,  and  tbe  cnltiur  of  tlie  akin  is 
often  yellow  (plijaiulogical  jaundiue  of  the  ne w- bom).  Tbe  mamiaary 
glanda  in  bi>th  tFie  male  und  the  teruale  inlant  are  i"requently  active  scum 
after  ijirtb,  iiud  iu  coiisequeuce  a  little  milky  fluid  muy  beJ8queezed  out. 
Tbe  temperature  at  birth  ia  a  little  abuve  tbat  which  is  normal  lor  the 
child  and  adult,  being  99  F.;  and  it  reinains  at  tbat  level  for  the  brst  \veek 
under  healthy  conditions ;  but  it  is  \vell  to  remeinl>er  the  great  tendeQcy 
tbat  exists  in  new-born,  and  especially  in  iirematurely  htivn  infants  to 
chilUng  of  the  body. 

Riipid  inerease  in  size  and  weight  is  charactcristic  of  tbe  iVetus  iu  utero, 
and  tbis  cbaracter  is  retained  hj  the  new-boru  iufnnt,  biit  in  less  degree. 
Iu  tbis  re3i>ect  also  transition  is  to  be  noted.  Weig]iing  about  seven  and  a 
half  pouuds  (3000  grms.)  at  birth,  the  new-born  los^ea  about  200  grms. 
during  the  first  two  days,  regaius  its  original  birth-weight  about  the  fifth 
daj,  and  thereafter  iiicreasea  in  vreight  at  about  the  rate  of  26  grms.  a  duy 
for  the  remainder  of  the  Hrat  month.  Thi»  may  be  contraated  with  the 
daily  inerease  at  the  end  of  the  first  year,  viz.  from  5  to  10  gruia  Ttie 
length  of  the  new-bora  is  fmm  19A  to  20  iucbes  (49  to  50  cms.),  and  during 
the  first  month  this  is  added  to  to  the  extent  of  3  inchea  (7"o  cms.);  the 
whole  bodv  does  not  grow  at  au  equal  rate,  the  greatest  rapiditj  being 
shovvn  by  tbe  lower  limbs.  During  intra-uterine  existence  the  physiology 
of  the  nervous  8y3tem  almoat  entirelj  consiats  in  the  performance  of  retlex 
actiouH  by  the  spinal  cord,  the  eerebral  centrea  being  lurge]y  quieseent ; 
after  birth  the  spinal  cord  eontinucs  to  functionate,  and  the  cerebrum  and 
higher  centrea  begin  to  awake  to  activity  8lowly.  Voluntarv  moveineuts  do 
not  ocGur  in  the  first  month  of  life,  the  movementfl  tbat  are  aeen  are  either 
retlex  or  inatinctive.  The  plantar  reilex  uaually  sho\vs  itself  in  extenaion  of 
the  toea,  when  it  takes  the  form  of  Hexion  it  is  commonly  iu  infanta  whose 
birth  bas  been  instrumental  or  otherwiRe  abnonnal,  as  has  l)een  demon- 
strated  by  Fiuizio  (2).  The  patellar,  like  the  plantar  reflex,  ia  almoat  cou- 
stantly  met  with  in  the  uew-boru  ;  but  some  others,  and  eapeciallj  tbe 
cremasteric,  are  often  abaent.  Tbe  special  aeuses  of  aiglifc,  hearing,  amell, 
and  taate  are  in  operation  withiu  a  fevv  <lay8  of  birth,  the  aenae  of  taste  iu 
ali  prohabilitj  being  the  tirat  to  be  developed ;  by  them  tbe  infant  has  per- 
ceptiona  or  rather  "recepta."  The  aeuse  of  touch  is  ah-cady  preseut  at 
birth. 

Tbe  activity  of  tlie  digestive  organa,  like  that  of  the  respiratorj  organa, 
begins  at  l>irth,  for  it  is  inij)n»!iable  tbat  any  marked  functiouing  of  the 
huccal,  gaatric,  or  inteatinal  glauds  occura  in  utero.  Eveu  at  birth,  and  for 
some  aix  or  aeven  montba  later,  the  food  ia  little  altered  in  the  month ; 
verj  little  šaliva  ia  aecreted,  and  ouly  that  connug  from  the  parotids  has  a 
diaatatic  action.  Tbe  gaatric  glands  are,  ho\vever,  quite  capable  of  fullj 
digestiug  human  milk,  although  there  is  some  doubt  aa  to  the  exact 
chemistry  of  the  proceKa ;  some  digestJon  of  atareh  can  also  be  accompliahed 
in  the  stomach  of  tbe  new-born,  but  it  is  aniall  iu  auiouut  and  not  to  l>e 
relied  upou.  The  hejiatie  aecretiou  of  bile  iseatabtiahed  at  birth,  for  the 
gall-l>ladder  is  often  tbund  diatemled  in  infants  dying  at  or  aoou  after  their 
expul8ion  from  tbe  uterus ;  but  the  bile  ia  poor  in  ita  characteriatic  con- 
stituents,  with  the  exception  of  tbe  bile  pigmenta.     The  aecretion  of  the 


NEW-1^URN  INFANT 


349 


panoreas  in  the  new-l»orn  ia  etlective  in  formiug  t»ei»tone&  and  in  enui!8ify- 
iug  lat,  Kut  its  actjon  on  sttirch  is  very  limited.  The  new-boru  iufant  htig 
n«jrmally  froiu  three  to  tour  fitix>l9  daily ;  lor  three  or  four  days  tlie  fa-oea 
consist  of  the  greeniah-black  meconium  mjule  np  of  the  iutestinal  contenta 
of  fietal  life,  and  destitute  at  tirat  of  putrefactive  products  and  of  bacteria ; 
thereafter  the  luotions  are  pale  yella\v  or  orimge  iu  ooloiir,  ha\e  a  8oupy 
consiatence.  and  are  comjioaed  of  digested  milk  t'n>m  \vlucb  the  nulritive 
constituents  have  been  removed  by  absorption, 

MmuKjevunt  of  the  Xri':-Born  In/ani. — The  hvgiene  of  the  new-born  has 
peciiliarities  which  depend  iipon  the  transitional  atate  of  its  pbysiology,  and 
upon  the  fact  that  tlie  organism  has  just  pasaed  from  an  intra-uterine  to  an 
extrii-uterine  environiuent,  There  are  tvvo  great  govorning  principlea,  viz, 
to  keep  up  the  lx)dy  heat  and  to  make  no  fnrther  culi  upon  the  organa  in 
their  iinperfectly  developed  state  thau  tliey  can  reply  t^j. 

ImtMdiate!y  n/ter  birth  the  child  is  to  lie  drawn  from  under  the  bed- 
clothes  and  turned  upon  the  right  side  vvith  the  baek  toward8  the  niother's 
•genitala ;  it  will  theu  U8ually  begin  to  cry  loudly,  and  attention  aiay  be 
turned  to  the  ligation  of  the  umbilical  cord.  The  root  of  the  cord  ahould  be 
Hrat  inspected  to  note  that  it  is  free  from  a  loop  of  intestine  which  some- 
times  is  fouud  protrudiug  into  it ;  then  a  sterilined  ligature  of  elastic  tape,  or 
of  thin  ailk  threada  (in  the  form  of  a  skein)  in  appliecl  to  the  cord,  about  two 
Hnger-breadths  from  the  abdominal  waU,  and  tied  tightly  :  a  second  ligature 
of  the  same  material  is  attached  ou  the  diatal  side  of  the  tirat ;  and  the  cord 
is  diNided  between  the  two  by  meaua  of  a  pair  of  probe-pointed  aharp-edged 
ecijssors  which  shall  have  been  sterilised.  Reciently  other  methods  ol  treat- 
ing  the  umbilical  cord  have  been  re<^oiiiniended.  but  have  not  yet  been 
widely  adopted ;  amongst  theae  are  omplial(>tripey  (4),  which  conaists  in  the 
coiapresaion  of  the  r(K)t  of  the  eord  with  strong  tbrceps  (oiupFmlotribe),  and 
the  primary  amputatioii  meth<id  of  Dickinson  (5).  The  cut  end  should  l>e 
examined  to  see  that  there  is  no  bleeding  from  the  veaaels,  waahed  with 
•orne  vveak  carVmlic  lotion,  and  dressed  vvith  wood  wool  or  iodoform  gauze. 
In  the  tirat  plače,  however,  the  infant  has  to  be  Imthed.  For  thia  purpose 
the  nurse  takes  her  plače  in  front  of  an  open  lire  vvith  the  chilJ  on  her  lap. 
The  child  she  has  taken  from  the  niedical  attendant  in  a  vvarm  tlannel 
wr»p|)er,  asing  čare  that  it  1^  not  allowed  Uj  fall  through  her  trnnda  by 
reason  of  its  slipperiness.  The  common  practice  of  squeezing  the  breaste 
to  break  Ihe  breaat-strings  must  be  ab8olutely  forbidden.  The  eye8  are 
tirat  carefully  vvaahed,  and  if  there  has  been  a  maternal  vaginal  diacharge 
(gonorrhteal  or  othervvise)  during  pregnancy  it  will  Ite  necc88ary  to  instil 
into  each  conjunctival  sac  a  drop  or  tvvo  of  a  1  per  cent  solution  uf  nitrate 
of  »ilver,  or  8iTnply  of  boiled  water  or  aaline  solution.  Then  the  mouth  is 
to  I  K?  vvashed  out  with  clean  water.  The  cleansing  of  the  heod  and  l>ody 
ft-iMi  takes  »nine  tirne  ou  a(-x:ount  of  the  adhesive  venux  caseosa ;  it  is  best 
■teinoved  by  means  of  vaseliue  or  a  little  clean  lard ;  it  ought  to  be  rubbed 
olf  briHkly,  Ijeginning  at  the  head  and  paying  special  attention  to  the 
Hexure8  of  the  nwk  and  \un\)».  The  infant  is  then  put  into  a  vvarm  bath 
and  deanscd  vvith  8oa]>  atid  W'at4?r;  thereafter  it  is  U*  be  drie<l  lyiiig  in  the 
nurne'«  lup,  and  it  in  cuHtomar}'  to  (iust  fntiue  jM>vvder,  sudi  n»  fuller«  eurtli. 
,bisiuuth,  ur  tiilc  into  the  folda  of  the  »kin  and  around  the  oritice-s.  Then  the 
)nl  is  vvrapped  mund  vvith  antiaeptic  gauze,  and  in  order  to  keep  it  in 
^sition  a  tlannel  binder  is  applied  tvvice  round  the  abdomen  and  tixed  by 
Htitching.  The  rent  of  the  infanl'H  clothing  cou.sists  of  a  cambric  shirt,  a 
long  tlannel  underdrcss  sui>p«irt»«!  fnnn  the  shoulder«  by  l«pc8,  and  an  over- 
dresH  with  long  sleevt^  eitlier  of  tlannel  or  uiusliu ;  there  should  bu  a  diuper 
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of  warui  tovvelling  held  in  posttion  by  a  flanncl  liinder,  find  tlie  leet  should 
be  protected  by  woollen  sock«,  and  the  head  by  u  sliawl.  'i'ht'  intaiit  will 
then  in  ali  proli(ibility  t'a\\  asieep,  and  sbould  be  plat^  in  his  mit  or  at 
any  ratii  iu  a  plače  ol  8afety  \vbere  he  \vill  uot  niu  the  risk  of  injury  uulil 
the  mother  is  ready  to  receive  him.  It  may  be  iidded  that  he  ought  to 
be  carefiilly  iuspected  to  see  that  he  is  not  the  Buhject  of  auy  stnictural 
abnoruiabties. 

Feeding. — Alter  the  luotber  bas  Iiad  a  slei-p  the  infant  ought  to  be  put 
to  the  breast ;  this  will  uKuallj  be  ubout  eight  hoiirs  after  bibour.  The  HrHt 
milk  or  eolostrum  acts  amre  as  a  purgative  tliau  tis  a  fuod  for  the  child,  anil 
helps  to  uuioad  the  iute^tine  of  tlie  mectiniuui.  No  nther  uouriahment  is 
geuerally  required  until  the  mammary  «i;laud8  begin  to  secrete  the  milk, 
which  wiU  be  about  twenly-f(mv  hours  alter  labour;  the  secretion  will  be 
fully  establiahed  by  the  rhird  day.  Trior  to  the  conimencement  of  regular 
lactation  the  infant'8  inimth  uiay  lie  vvashed  out  vvith  a  little  boiled  water; 
there  is  no  ueed  to  add  to  it,  as  is  cu8tomary,  some  augar.  In  the  ffCimt 
majority  of  ciises  there  is  no  ntx;essity  to  eupplement  the  mother'«  milk  \vilh 
any  other  food ;  it  containa  ali  the  eonatituents  of  a  perfect  food  ior  the 
organiam  at  this  tirne  of  hfe,  and  these  constituents  are  in  perfect  com- 
biuation  ainounts.  At  tirst  the  infant  wiil  be  put  to  the  breast  with  the 
mother  in  the  horizontid  pusture,  aud  about  the  end  of  the  firat  week  she 
will  be  able  to  nnrse  her  ehild  sittin;^  np  aud  leaning  alightlv  foi-war(l. 
She  vvill  support  tite  nipple  with  the  inde.\  and  middle  tiugers  of  lier  dis- 
engaged  hand  ho  as  to  control  if  necessarv  the  thnv  of  milk  iuto  tlie  infauts 
mouth.  Oup  breast  ought  to  bo  used  at  caeFi  lactatiou,  and  the  breasts 
should  be  employed  alternately.  Regularity  in  nursing  ought  to  be  insisted 
on  from  the  first,  for  then  habits  are  easily  formed,  and  mueli  future  dis- 
comfort  mav  l>e  avoided.  During  the  tirst  week  the  breast  ought  to  be 
given  every  two  luKirs  l»etween  the  hours  of  5  A. M.  and  11  P.M. ;  if  trained 
to  it  at  the  begitining,  most  inianta  will  aonn  learn  to  aleep  coutinuously, 
with  posaiblv  a  changing  of  diapers  once,  from  11  P.M.  to  5  A.M.  Froin  the 
end  of  the  hrat  week  to  the  end  of  the  neonatal  period  the  nuraings  »liould 
be  at  intervala  of  two  aud  a  half  hours,  The  infant  takes  from  oue  aud  a 
half  to  two  ounce.s  at  each  meal,  and  a  total  of  twelve  to  8ixteeu  ouucea  in 
the  twenty-four  hours.  The  breast  ahould  not  be  given  8iuiply  for  the 
purpose  of  stopping  crring;  souietimes  thij  infant  criea  from  hunger,  then 
the  cry  is  strtjug,  aud  occura  after  a  period  of  tirne  bas  elapsetl  sinee  the 
laat  meal ;  but  in  many  casea  the  crying  ia  due  to  colic,  aud  is  accompanied 
by  eonvulsive  movements  of  the  limbs,  and  tlicn  lrequent  nuraiug  exag- 
geratea  the  colic  and  stopa  the  crying  onlv  for  a  few  minutes.  In  order 
that  the  mother  may  have  a  suflricieut  aapplv  of  milk  for  her  infant  it  will 
be  necessary  for  her  to  take  large  quantitios  of  milk  hersclf  along  with 
atrong  animal  soupa  and  eocoa  aud  griiel ;  she  ought  also  to  have  alamdant 
tirne  for  reat  and  sleep,  and  should  be  fr«e  from  househuld  aiid  other  \vome8. 
Alcohol  ia  au  imnece8aary  part  of  her  diet,  unless  she  have  been  iu  tlie  habit 
of  alway6  taking  it.  The  nipples  ahould  be  carefuUy  wa8hed  before  aud 
after  each  nuraing. 

If  the  uormal  or  innternal  method  of  infant  feeding  be  impoasible  (by 
reaaon  of  physical  disabilitv  of  the  mother,  or  on  account  of  aerioua  illness, 
or  because  the  child  haa  been  expelled  irom  the  uti^rus  prematurelv  before 
the  mothera  mammary  glands  are  prepared  to  functionate),  then  a  wet- 
nurae  muat,  be  employed,  or  iu-tificial  feediug  resorted  to.  Theoreticallv  the 
imt-nnrdnij  or  mercenrinj  method  atauda  next  in  value  to  the  normal  or 
materual.  for  the  iufaut  ia  being  auppUed  \vith  human  milk,  aU>eit  the  milk 
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of  another  woinaa  than  the  nioiher;  but  in  actual  practice  there  are  many 
difliculties  and  inctiuveniences  whicli  conspire  to  make  the  iiiethfKl  one 
whii.h  is  sfldoui  eiuployed.  Tliere  is  the  luatter  of  ezpenae ;  the  \vet-mir8e 
\vho  Ls  both  health}'  and  of  irreproachable  momla  is  a  rara  avis;  and  liouse- 
hold  arrongements  are  apt  to  Lmi  seriousij  upset  by  the  presencje  ol"  any  »ave 
a  nn>at  exeinplar)'  wet-uurse.  Stili,  iu  certain  cases,  as  with  a  prematiire  and 
weakly  infant,  and  m  some  forma  of  infantile  diaiThtea,  wet-nur8ing  njaj 
save  the  life  of  the  child.  Akoholism  and  sjphilis  in  the  wet-nnr3e  must 
be  exclucied,  and  she  ought  not  to  he  the  subject  of  tubercle  or  of  epiU'psy ; 
slie  should  Ije  neilher  pregnant  nor  menstruating ;  alie  should  be  betvseeu 
tlie  year8  itf  25  aod  35,  and  if  possible  she  should  be  married.  or  if  uuuiarried 
she  ought  not  to  have  liad  uiore  than  one  pregnancy.  It  may  be  deter- 
niined  roughly  that  her  health  is  good  and  her  milk  in  a  8ati8laGtory  state 
by  inspecting  lier  o\vn  baby  ;  if  it  be  well  nourished  and  free  frora  disease,  it 
may  8afely  l»e  concUided  that  she  may  be  trusted  with  the  čare  of  another 
Nvuniairs  infant.  In  most  cases,  hovvever,  if  the  nevv-born  infant  cannot  be 
nursed  by  the  molher,  it  lias  to  be  brought  iip  artiJiriaUif,  i.e.  bottle-fed. 
Although  cow'a  milk  does  not  approsimate  so  clo8ely  t<j  human  milk  in  its 
com]K)8ition  as  does  the  milk  of  the  ass,  it  is  yet  found  that  pract)cally  it 
umkea  the  best  substitute  for  it.  For  the  ne\v-born  infant  it  becomes  a 
matter  of  the  greatest  iiiiportance  that  the  milk  uf  the  c;ow  be  made  as 
»imilar  as  j.x)S8ible  in  cM)mjMxsitiou  aml  in  digestibility  tn  human  milk,  and 
It«  as  free  from  niierobic  aud  utber  injpurilieB  as  is  the  fluid  dra\vn  froiu  the 
mothi.Ts  breast.  In  order  to  carry  out  tliese  requirements  the  following 
preparation  of  it  ia  neoes8ary.  In  chemical  composition  cow'h  milk  containa 
more  nitrogtmous  materifil  or  albiiminoids  tlian  doeji  mother's  milk;  it  is 
therefore  ou8tomary  in  order  to  correet  tliis  to  add  water,  an  tM^ual  jtart,  to 
bring  do\vn  the  exces8  of  albiuninoids.  Cow'8  milk  aiso  coutiiins  less  sugar 
and  less  fat  than  mother'8,  and  tlie  addition  of  water  lias  stili  1'nrtber 
reduced  the  prom)rtion  of  these  coastituents,  so  that  it  will  now  l»e  uores8ary 
to  add  cream  and  sugar  (lactose  or  cane  sugar)  to  adjust  the  composition. 
Further,  there  is  a  phy8iological  diflcrence  l)etween  cow'»  milk  and  human 
milk  in  that  the  casein  of  the  former  \vhen  acted  uj^ton  lty  the  gastric  juice 
of  the  infant  forms  a  much  tirmer  and  les-s  digestible  eurd  than  does  that  of 
the  latter;  this  diHerence  is  correctted,  and  the  cjusein-eurd  is  rendered  loose 
and  more  tlocculent  by  the  addition  of  an  alkali  such  as  lime  water,  or  of  u 
mucilaginous  material  such  as  barley  water.  These  various  requirement8 
fare  met  8atisfactorily  in  such  a  preparation  as  Meigs  cream  mixture,  which 
oinsists  of  cre-am  2  oz.,  milk  1  oz.,  lime  water  2  oz.,  and  sugar  vrater  3  oz. 
The  sugar  vvater  contain.s  2|  oz.  of  milk  sugar  in  a  pint  of  water.  As  pre- 
^•iTibed  above,  the  mixture  will  be  sutlicient  for  f<tur  meals  for  a  new-born 
Infant.  There  are,  howeTer,  otlier  ditticulties  in  the  way  of  suiting  cow'» 
milk  to  an  infant'8  neeila.  There  is,  for  instance,  tlie  preveution  of  the 
entraucc  of  imptirities  into  the  milk  on  its  way  from  the  cow  to  the  nur8ery, 
and  after  its  arrivul  iu  the  uursery.  To  begin  with,  the  cow  should  be 
healthv,  should  at  any  rate  not  Ih.'  tuK^rcular ;  the  attendants  in  the  byre 
and  diiiry  should  be  free  from  ali  inftMitioiis  dise«8<^  such  as  scarlet  fever 
aud  diphtheria ;  and  ali  the  vessels  in  which  the  milk  is  ]>laced  should  be 
kept  scrupulou8ly  chian.  As  it  is  found  almost  impossibbi  in  practice  to 
lie  sure  that  aH  these  conditions  have  been  obtained,  it  has  l»eoomo  a 
fre(|uent  practice  to  sterilise  the  milk  and  ho  render  innocuous  auy  genna 
uf  disease  wliich  may  Iiavu  gainod  aocess  to  it.  This  may  be  done  in  a 
ri.>ugh  an<l  r»>ady  fa-sbion  by  builiug  the  milk,  but  it  b^  bettcr  to  ust«  ime  of 
tlie  stcrili.Hera,  »uch  as  Suxhlet's  Dr  ArnoUrs,  iu  wl)vuh  thu  uiilk  in  bottles 
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closed  with  cottou  \vool  pluga  is  subjected  to  the  iiifluence  of  steaui  for  half 
au  hour  or  three-quarters ;  it  will  tlierealter  keep  lor  a  loiig  tiiiie,  and  if 
kcpt  in  stoppered  bottlea  ueed  oulv  be  heated  up  \vlieii  required  ibr  use. 
^Vith  riigtinl  tu  the  bottles  iii  vvhicli  the  milk  is  given  to  th«  iuiaiit,  the 
priuL-iplus  \vhii>]i  ju^uide  us  uught  to  be  to  olitiiiu  a  plaiii  tliut  glass  bout- 
shaped  bnttle,  vvithout  projectioua  or  iiTegularities  such  aa  would  render  it 
ditticiilt  of  lieing  kept  clean,  and  to  use  in  coDnection  witli  it  no  long  india- 
rubber  tulje,  but  a  siiiiple  riihber  teat  which  oau  be  eaailv  inverted  for 
cleansiug  pnrposes.  Wt!ude  (6)  bas  recentlj  given  an  alarming  baeterio- 
logical  demoustration  of  the  dangers  which  hirk  in  the  long  rubber  tubea 
whit;h  used  to  be  so  frequeutly  emplojed  iu  coDuectioii  \vith  feeding  bottle«; 
and  there  can  lie  no  doubt  that  the  vvliole  appar;itusj  used  in  infant  feeding 
ought  to  I*  as  simple  and  as  eaaily  cloaned  as  pos^ible. 

By  the  methods  \vhicb  have  l>een  detailed  ubove  it  is  usnallj  posaible  to 
provide  a  satislactorj  substitute  for  huiuau  uiilk,  although  it  is  probable,  as 
has  been  poiated  out  by  I5artley  (7)  and  others,  that  there  are  subtle  cliemical 
differeuces  between  the  milk  of  the  cow  and  that  of  the  woiuau  which 
cannot  be  perfcetlv  adjusted.  When,  howcver,  the  infaut  to  be  fed  is 
weakly  or  prem;iture,  then  tliese  iinailjuated  dilTereiices  make  iheir  influence 
felt,  and  persisteut  iiuligestiou,  gjistrie  or  intestinal,  or  l>oth,  is  the  result. 
Under  sueh  ciruumstances  peptonised  cow's  milk  will  sometimes  be  successful : 
three  grains  of  Beiiger's  peptonising  powder  are  to  be  added  to  two  ouncea  of 
milk  aud  two  ounces  of  boiling  water,  the  mixture  is  to  be  allovved  to  staud 
for  ten  nunutes,  and  then  half  an  ounce  of  cream  and  a  piuch  of  sugar  are 
to  be  added.  The  various  much-advertised  iufants*  fuods,  eontaining  starch 
aud  large  quantitiea  of  sugar,  are  seldom,  if  ever,  to  be  given  to  the  new-born 
infaut,  although  they  tind  a  sphere  of  usefulness  in  connection  with  children 
of  nu)re  thau  aix  montlis.  If  ali  nieaus  of  feeding  the  infant  artiticially 
iail,  and  trnsbro-euteritiK  threaten  lile,  the  last  resori  \vill  be  vvet-nursinij. 

It  ought  to  be  added  that,  Uie  mixed  niethod  of  feeding  the  ue\v-born 
will  often  give  better  results  than  the  artificial  alone  does.  That  is  to  8ay, 
\vheu  the  mother  is  able  to  nuree  Y>artiallly,  even  if  it  be  only  three  or  four 
feediuga  in  the  twenty-four  hours,  the  infant  vvill  have  a  better  chance  of 
thriving  t\mn  if  Immght  up  entirely  by  hand. 

\Vben  the  infant  la  about  live  days  old  the  stiimp  of  the  umbilieal  cord 
usually  drops  olf;  a  grauulating  surface  is  left,  \vhich  skins  over  and  is 
retracted.  The  separation  of  the  stump  ia  due  to  uuimrniMcatiuu  of  the 
tisaues  and  necroais  at  the  base.  An  infaut  should  be  bathed  once  a  day  in 
front  of  a  warm  Hre,  the  water  having  a  temperature  of  92",  as  detennined 
by  a  bath  thermonieter.  l'remature  or  weiikly  iufants  need  only  be  sponged 
in  tlie  uurses  lap.  In  summer  the  infaut  may  be  taken  into  the  o])eu  air 
\vhen  a  fortnight  old,  beingearried  on  the  nurse'«  arm,  and  kept  in  the  sun. 
He  should  sleep  iu  a  crib,  and  not  in  the  bed  with  either  the  mother  or  the 
nurse. 

Patholofpj  o/  thr.  Neic-horn  Infant. — Several  of  the  diseasea  which  atfect 
the  new-born  have  eharactera  so  distinctive  that  it  has  Inien  eoncluded  that 
they  are  diHerent  in  nature  and  eause  froni  the  nialadiea  of  the  adult;  at 
any  rate  it  has  been  thought  that  there  is  sulticient  ditlbrenue  to  JustilV  the 
addition  of  theword  "  neonatonnu  "  to  the  name  of  the  alfectiou.  *'.y.  a*dema 
neouatoruni,  uiekena  neouatoruui,  ete.  It  is  probable,  hovvever,  tluit  the 
eauses  of  dlseases  are  the  same  in  the  ueonatal  as  iu  the  other  perioda  of 
life,  and  that  the  difierences  iu  their  manifestations  are  due  to  the 
peculiaritios  of  the  anatomv  aud  phyBiology  of  the  epoch.  The  various 
readjiiHtments  of  functiuns  \vhieh  are  goiug  ou  iminediately  after  birth  muat 
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moclifj-  piLhological  proceaaes,  and  the  impress  of  the  traumatism  of  birth 
cannot  biit  contribute  to  the  forination  ol'  u  special  puthology  of  the  new- 
boru.  It  has  alao  to  be  remembered  tliat  before  birth  niorbid  causes  may 
huve  been  ia  action,  aud  tliat  aomo  of  the  peculiarities  of  neonatal  diseasea 
inay  lie  due  to  ante-naUilIj  developed  couditions. 

Asphijjda  neona(orum,  apucea  neoiiatoruiii,  Btill-birth,  or  apparent  death 
of  the  new-bom,  is  a  condition  of  the  infaut  at  birth  in  \vhich  there  is  a 
iBtoppage  of  the  functiona  of  auimal  life,  with  absenco  of  respiratiou,  and 
abeence,  or  rather  weakn«js8,  of  cardiac  action.  A  still-bom  child  is  not 
necessarilj  a  dead  child,  but  the  condition  may  pass  into  death.  Two 
clinical  varieties  have  beeu  commonlj  recognised,  the  pale  and  the  Uvid,  or 
the  anieuiic  and  the  cougestive.  In  their  pathology  there  is  no  great 
difference  Bave  iu  the  condition  of  the  cutaneous  vesaels,  which  in  the  former 
are  empty  and  in  the  latter  engorged  with  blood.  Clinicallj  there  are  other 
differencea :  in  the  pale  form  the  mouth  is  open,  the  lower  jaw  having 
fallen,  the  mucous  inembranes  are  pale,  the  skin  is  cold,  the  eye8  closed, 
the  anus  is  relaxed,  as  are  the  limbs  and  the  musclen  ever7wbere,  and  the 
heart-beats  are  vcry  feeble  or  inaudible ;  in  the  congestive  type  the  lips  are 
»vvollen,  the  eye3  are  injected  and  protrudiug,  the  mucous  membranes  are 
congested,  the  skin  is  hot.  the  limbs  are  somevvhat  rigid,  the  umbilical  cord 
is  swollen,  the  refleies  are  preserved,  and  the  pulse  is  stronger  than  in  the 
former  variety.  A8phyxia  neonatorum  may  be  due  to  a  great  numtter  of 
causes :  it  may  be  due  to  preixiaturity  and  congenital  vreakness  of  the 
infant,  to  interference  with  the  intra-uterine  circulation  in  the  placenta 
(from  separation  or  diaease)  or  umbilical  cord  (knots,  tvvists),  to  compression 
or  other  traunmtisui  duriug  delivery,  or  to  temporary  pressure  upon  the 
cord  leading  to  attempts  at  respiration  while  stili  iu  the  mother'8  canals, 
and  the  consequent  inspiration  of  mucus,  meconium,  etc.,  into  the  air 
paasjiges.  It  may  also  be  produced  by  certain  foetal  diseases,  sueh  as 
aacites,  which  prevent  the  action  of  the  diaphragm.  The  prognosis  ia  better 
in  the  Uvid  than  in  the  pale  form.  The  treatraentconsists,  in  the  first  plače, 
in  an  attempt  to  exoite  res])iration  by  such  ordinary  means  as  the  removal 
of  mucua  from  the  back  of  the  mouth  and  uose,  the  slapping  of  the  skin  of 
the  gluteal  regions,  and  the  placing  of  the  infant  in  hot  antl  cold  water 
alternately.  If  theae  measures  fail  it  has  been  advised  to  allow  some 
blecdiug  to  take  pl)K'.e  from  the  cut  end  of  the  umbilical  cord  in  a8phyxia 
Uvida,  and  to  aspirat«^  some  blood  from  the  placenta  to  the  infant  by 
drawing  the  cord  through  the  tingera  in  the  direction  of  the  umbiUcus 
before  Ugaturing  it  in  <isphyxia  palUda.  If  the  apuica  stili  continue  it 
will  bo  nocoasary  to  have  recourse  to  one  or  other  of  the  methods  of  artificial 
respir.ition.  Of  these  the  most  generally  employed  at  the  [»reseut  tirne  is 
that  of  8wingiug  the  infant  recommended  by  Sc.hultze :  tlie  child  is  graspe«! 
by  the  oj>erator  with  botli  hands,  the  thuml)s  restiug  agaiust  the  thorax,  aii 
indux  tinger  in  oach  axilla,  the  other  Hngors  acroas  the  oack,  and  the  occiput 
9up|K»rted  l)y  tlie  baUs  of  the  thumba;  it  Ls  thcu  suaponded  vertically  feet 
downwardH,  with  the  face  looking  for\vards,  in  vvhich  poaition  the  chest  ia 
openod  ;  it  is  then  svvung  upward8  toward3  one  of  the  operators  slioulders, 
when  it  is  found  that  the  iuraat's  hoad  is  the  lowe:it  i>oiut,and  that  its  lM)dy 
ha.**  fallen  forvvardn  toward8  the  face,  thus  comprensing  the  thorax  and 
cloHing  the  chest,  This  procedure  is  re[)eated  some  thirty  times  a  minute 
in  order  to  imitiitii  iufantilo  respiration.  aud  it  very  ofteu  sucoeeds  iu 
causing  air  to  p;iss  frt'ely  into  and  out  of  the  lungs.  It  has  been  objected 
that  in  the  performince  of  the  H\vin'jjing  moverneuts  the  clavicle  of  the 
infant  may  l)e  broken  and  may  wound  the  ploura,  and  caaos  havo  booa 
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reported  in  \vlu(;Ii  tliia  accideut  would  seeiu  to  have  occurred;  biit  with  d 
čare  the  uiialnip  miist  be  very  mre.  In  oUier  caaes  Marshull  UidVs  "  ready 
method  "  of  excitmg  respinitinn,  or  Sylvej*ter'H  plan  may  be  tried  (??i</<r article 
on  "Resjnration  of  the  appureutly  Drowned").  Howrtid's  method  is  that  in 
which  the  in  fant  is  placed  upou  tlie  obstetriuiana  left  arm,  Iyiug  upon  ita 
back  and  \vith  tlie  liead  banging  8lightly  dovvnvviLrds,  ibe  operator  conipresses 
thu  tborax  and  abdomen  abont  twenty  tinies  a  minute  \vith  bis  right  hand, 
and  in  this  way  respiration  may  be  initiated.  Another  method  is  to  plače 
the  a8phyxiated  infant  upon  its  btick  upon  tlie  pahiis  of  the  operators 
hauds  held  out  before  him ;  the  paUus  are  then  a|iproxiuutted,  and  the 
breech  and  head  of  the  child  brought  nearer  together,  and  the  chest  coin- 
pres8ed;  and  tben  the  hauda  are  agaiu  pat  in  the  positinu  they  originally 
occupied,  and  the  chest  o]X'nod  up  (Byrd'8  method).  Labordes  procedure 
of  rhylhiuic  tracLiou  upon  the  tongue  bas  lately  beon  highly  ispoken  of, 
more  partifularly  in  France ;  it  consiats  in  dra\ving  out  tlie  tongue  with  a 
pair  of  forceps  al.>out  tvventy  or  thirty  timea  a  minute.  Finally,  it  haa  been 
recouimended  to  iusuHIate  air  into  the  lungs  by  means  of  a  llexil>le  catheter 
or  special  traeheal  tube  (Ribemont-Dessaignes)  passed  into  the  larynx.  It 
must  not  be  forgotten  that  so  long  as  the  infaut's  heart  continues  to  beiit 
there  is  a  chance  that  resuscitation  may  be  accomplisbed,  and  eHbrts  tovvards 
thia  eud  ought  therefore  to  be  continued ;  marvellous  cases  of  restoration, 
eveu  some  bours  after  birth,  have  been  pat  on  record.  It  ongbt  aiso  to  be 
borne  in  mind  that  it  is  nece8Bary  to  keep  the  child  wanu  duriug  the  eflbrts 
at  resuacitatiou,  and  that  eveu  after  they  have  been  succeasful  the  iufant 
will  require  vvatchiug  for  some  bours. 

Affectiuns  of  tke  Lhnbilicus. — In  the  new-born  infant  the  umbibous  is  for 
some  days  a  posaible  and  indeed  a  commou  avenue  of  entrance  for  patho- 
genic  germs,  and  in  con8equence  it  is  a  usual  cireumatance  to  find  several  of 
the  diseases  of  the  ne\v-l)orn  loealised  in  the  umbilicus  or  in  the  ininiediately 
ueighbouring  parts.  Further,  recent  observationa  by  Audiou  (8)  have  shovvn 
that  the  umbilicus  itself  uiay  remain  apparently  heiilthy,  und  yet  ita  vesaels 
may  be  pervious,  and  gernus  pass  through  theni  to  parts  (e.ff.  the  heart) 
distant  from  the  nuvel,  and  set  up  pathologieal  prooesses  there.  So  that  for 
many  reasons  the  dis<jrdera  of  the  umbilicus  are  of  great  iuiportance. 

Umhilical  Hecmorrhaije. — Iltimorrlmge  irom  tbe  umbilicus  may  take 
plače  soon  after  the  l>irtb  of  the  iniaufc;  it  is  tlum  froiu  the  stanip  of  the 
cord,  and  is  due  either  to  slippiug  of  the  ligaLure  or  tu  tiglitucss  of  the 
biuder,  and  it  is  general]y  checked  by  looseuiug  the  binder  amii  applying  a 
new  ligature  to  the  cord.  The  more  distinctive  hieinorrhiige,  howcver,  and 
the  more  dangerous,  is  that  wliich  occurs  some  duys  later  at  t!ie  tirne  vidien 
the  stump  of  tbe  cord  is  separating,  or  just  after  it  has  separated ;  this  is 
true  omphalorrhagia.  It  is  more  frequent  in  males.than  in  fenmles,  and 
U8ually  apjM-ars  l)etweeu  the  fiftb  and  seventh  days  after  birth.  Its 
pathology  is  imcertaiu,  l)Ut  changes  in  the  umbilical  vc.ssols  have  been 
de8cribed(arteriti9jphlebiti8),and  in  the  blood  a  diplobacillus.  staphylococci, 
and  .streptococci  have  been  discovertni ;  it  has  Itfien  ascribed  to  hicnmphilia, 
sypbili8,  and  tu  8t>|»His.  Tbe  tirat  sigas  fif  the  ha-morrhage  are  n8ually  the 
soakjng  of  the  clothes  witb  blood  and  the  amemic  appearance  of  the  infant. 
There  may  also  be  jaundice  and  jiurpuric  spots.  The  blood  oozes  from  the 
umbilical  depression,  and  there  may  be  several  olots  covering  it.  Many  of 
the  ciise.s  perish.and  death  may  occtir  in  tbree  hours,  but  is  more  commonly 
delayed  for  two  or  three  day8,  The  tre^itment  require8  to  l»e  energetic  in 
mostcases:  the  umbilicus  may  be  8wabl)ed  with  styptic8,  such  as  j.terohloride 
of  iron,  but  U8ually  it  \vill  bo  neces8ary  to  apply  a  masa  ligature  to  the 
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utnbilical  tissues  after  liavmg  transtixed  tliem  \sath  two  needles.  It  has 
evea  l^een  recummeiuled  that  the  abdomen  l^e  opeued,  and  the  umbilical 
vesselft  tied  sepuratelj  on  the  inside ;  in  fact,  ali  aorta  of  devicea  have  been 
resorted  to,  so  peraistent  hus  the  bleeding  bceu.  Constitutional  treatment, 
e..*j,  antisjphilitic,  mnet  not  Imj  forgotteu. 

Umlnlical  Ivffvfions. — At  the  tirne  vvhen  the  stump  of  the  cord  Ls 
separating,  the  umbilicus  luav  becotue  intected  by  the  germs  whieh  are  to 
be  found  iu  the  neighliourhood,  and  through  the  lympl»atic.s  the  infection 
inay  pasa  to  any  or  aH  the  adjacent  structures.  One  of  the  I&ist  marked 
dflčreee  of  tbis  infection  ia  found  iu  ulceration  of  the  cicatnx  left  by  the 
faU  of  the  cord ;  the  parta  do  not  look  unliealthj,  but  staina  uf  blood  aud 
eveu  of  pus  are  to  I«  seeu  ou  Ihe  binder,  und  on  separating  the  uiargius  of  the 
umbilicus  a  small  ulcer  is  diacovered,  froiu  which  the  dischar<'e  ia  cominj';  the 
condition  require9  wasliing  with  lx)ric  lotion  and  duating  with  iodofonu 
powder,  for  if  left  uutreated  it  may  lead  ou  to  weftknes8  of  the  pjirta  and 
conaequent  heruia.  Iu  other  caaea  the  ulceration  has  led  on  to  the  formation 
of  a  "funtjus"  ox  g-rannlation  (umbilical  "poljpua")  in  the  poaition  of  the 
cicatrix  :  tbis  is  a  inyxoniatous  giowth  of  a  pale  reddish  colour,  rounded  in 
ahape,  of  the  aize  of  a  pea  or  of  a  pin  head,  \vhi(;h  bleeda  readily  wheu  handled, 
atui  which  con8t4intly  tbrovvs  off  a  \vatery  or  ]iurulout  secretiou ;  there  niay 
be  aouie  aurrounding  excoriation,  aud  the  little  masa  may  re<|uire  to  be 
touched  vvith  luuar  cauatic  and  the  uuibilicua  treated  antiaeptically ;  wheu 
large  the  granuloma  needa  esciaion  after  ligature.  Sometimea  the  intlarn- 
mation  spreads  to  the  akin  margin  aurrounding  the  uutbilicua  {periumbilical 
lymphangitis) ;  a  aniierticial  lyuiphaugitia  »jcctira  >vith  aoiue  redneaa,  jmin, 
and  svvelling  of  the  part.  The  name  omjihalitis  or  umhillcal  phlegmon  haa 
been  giveu  to  a  deeper  exten8ion  of  the  iuHammation  in  tbe  oeighbourhood 
of  the  navel ;  jn  it  the  cellular  tiaaue  becomea  iulected  aud  iutlamed,  there  is 
conaiderable  8weliing,  heat,  and  pain,  conatitutional  ayuiptoma  occa8ionaIly 
of  great  fleverity  niay  aupervene,  and  there  may  l)e  a  atill  further  extension 
of  the  infection  (to  umbilical  veasela  or  peritoueum).  The  treatment  will 
take  the  form  of  giving  free  exit  to  pua  aud  dreasiug  anti8<'ptic.ally. 
ErysipfUt4  ufonatorum  U8ually  has  its  origiu  in  infection  through  the 
umbilicus.  It  ia  geuerally  a88<x*iated  with  puerperal  fever  in  tlie  mother,  a 
fact  which  poiuta  to  ita  atreptococcic  origin ;  and  it  is  inuch  lesa  common 
now  than  it  wa8  iu  the  pre-autiaeptic  and  pre-aseptic  dayB  of  miilwifery 
practice;  but  \vheu  it  occura  it  ia  very  fataL  The  erysif)elatouH  Ihiah 
appeara  firat  in  the  h)ix)gaatric  region,  generally  two  or  three  dfty8  after 
l)irth,  and  aoon  apreads  to  the  geuitala,  aud  later  to  the  thigha  aud  more 
diataut  fttirta.  There  ia  high  fever  (102"  to  105'  F.),  the  akin  bcooniea  dark 
red,  glazed,  aud  riMleniatoiia,  but  ai>metimea  ia  ao  firm  aa  not  to  pit  od 
pruaaure.  Occ4i8it»niilly  there  aro  vesielea  and  even  bulla-.  The  pulae  ia 
rapid  (150),  the  respirationa  8hallow  and  quick;  and  death  lbllowH  from 
exhaiiation  on  the  sixth  or  aeventh  day  of  tho  illnei«.  The  treatment  will 
conaiat  in  the  internal  adminietration  of  tonics  (tinct.  forri  ]>ercbIoridi, 
quinine)  and  atiuuilanta;  hvpodcrmic  injinitiona  of  anti-8tre]it«x'.(X'cic  acruui 
may  be  tried,  and  the  aurface  iilVwt»Hl  aliouUl  \k\  drcKsed  witb  antiaeptic 
\*aaeline.  In  tho  wor8t  caiH^s  uf  umbilical  affection  the  inflammntion  mny 
go  on  to  wide8prwui  uUeration,  and  even  to  ^angrtne  of  the  part ;  but  aucli 
occurreucea  are  now  very  ran-.  Thero  ia  atill  another  group  of  caaea  in 
whi('h  the  inf<rlion  and  inflammatiou  K]ieuially  alfoct  the  umbilical  veasela: 
in  the.w  itiHtuuc-09  the  two  arterieM  u)ay  Imj  involved  (nmInJical  artmtis).  or 
the  utnbilical  vein  may  1«  the  at-at  ol"  puruleut  procca»«.s  (i/wj//i/irrt/  phlrbUis); 
in  artehtia  umbiiicalis  bho  toilamuuition  cxt4}Qda  aloiig  the  hypogastric 
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arteries  to  the  level  of  the  Llndder,  uud  may  caiise  peritonitis  and  changes 
in  distant  orgaiis ;  iu  phlebitis  uiubilicalis  the  portal  vem  is  aoon  attected, 
and  jaimdice  results.  It  hns  betiji  Hhown  that  in  snch  ctrcurusfcancea  endar- 
teritia  aud  enduplilebitia  are  not  ahvajs  secondarj  to  periarteritis  and  peri- 
phlebitia ;  they  iiiaj  occur  as  primarj  coudilious  ( Audion,  8).  Preuiature 
infants  are  always  more  liable  to  tbese  umbilic^l  iulections,  for  in  tbein  the 
umbilioal  route  of  entrunt-e  doea  not  so  perfectlj  close  nor  so  c]iiickly. 

Amoug  tbe  ambilicul  iufections  must  now  i>e  iucluded  trtanus  neviia- 
torum,  rorraerly  one  of  tbe  most  dreaded  scourges  of  infantile  life.  It  ia 
due  to  tbe  entmnoe  of  tbe  tetanus  bacillus  (baciUus  of  Nicolaier),  through 
the  umbilicua  from  faulty  or  abaeut  bygiene.  It  coiumonly  begius  to 
manifest  itself  by  difliiculty  in  fi\vallovvin;,f  and  rigidity  of  tbe  faeial  musclea 
betweeu  t!ie  fiftli  and  ninth  days  after  birth.  Soou  spasras  occur  which 
aftect  ali  the  muscles.  Tbe  temperature  riaeg,  the  pulse  becomes  very  rapid, 
and  the  action  of  the  respiratory  umscles  is  interfered  with,  deatli  resulting 
froui  sucb  interference  or  from  exliau8tion.  It  is  a  disease  which  has  been 
very  fatal,  and  iu  certain  parts  of  the  world  it  uaed  to  cause  an  enonnous 
iofantile  mortHlity.  Its  rejil  treatment,  \vhicli  is  also  the  real  treatiueut 
of  ali  uiubiliual  iufections,  Ls  jjropbyIactio.  If  the  cord  l>e  treated  aseptic- 
ally,  or  if,  faibng  that,  antiseptic  dressiugs  be  aftervvards  appHed  to  it,  the 
disease  may  be  practicallv  aboliabed.  Of  the  good  effect  of  such  treatmenta 
brilliant  example  \vaB  furnisbed  a  few  yi'ars  ago  in  tbe  island  of  St.  Kilda  (9); 
in  that  ontIying  member  of  the  Hebridea  the  adoption  of  siirgical  cleanneaa 
and  the  uae  of  iodoforni  dressing  for  the  coni  practically  got  rid  of  tetanuai 
and  aaved  many  lives.  Wben  the  disease  bas  aetually  set  in  treatment  by 
chloral  bydrate,  opium,  and  ealomel  bas  not  proved  of  auy  great  beuetit ; 
rectal  feeding  will  be  reL^uired.  BvhVs  disease,  or  acute  fatty  degeneratiou 
of  the  new-born.  is  a  curious  neonatal  condition  wbic.h  inay  be  due  to  an 
infectiuu,  but  not  necesflarily  to  one  entering  by  the  umbili«il  avenue.  It 
is  characterised  p;itbologieally  by  |Mirenchyniatons  inllamniatioa  and  fatty 
degeneration  and  biemorrbageB  in  the  lieart,  Hver,  and  kiduc3's ;  baimor- 
rhagie  fot-i  are  also  fouud  in  otber  organs.  There  in  cyanosis,  dilticulty  in 
reBuscitatiou  at  birth,  jauudiue  later,  and  geDerally  Ineiuorrhage  from  tbe 
moutli,  umbilical  \vuund,  etc.,  before  the  čase  terminates,  as  it  uaually  dotiS, 
in  death  froro  collapse.  Winckers  disease,  tn  which  the  name  of  haino- 
glohinuria  neon/Uorum,  hronzed  lurmaturic  disease  of  the  new-born,  reiial 
tuhal  htemaiut,  and  prrnicious  icteric  cyano8U  have  been  given,  in  certain 
cliaracters  resembles  Biihr«  disease.  Tbe  nauies  suggest  several  of  tln 
promint-nt  8yraptoin8  and  pathologieal  apj^^aranceH.  The  disease  begins  to 
alunv  itself  t\vo  or  three  day8  after  birth.  Botb  jaundiee  and  cyauosi8  are 
present,  and  the  result  is  a  very  deep  ieterie  tinge,  \vhich  has  been  described 
as  "  bronzed."  The  oyanosis  is  best  marked  in  tbe  limbs.  Soon  tliere  is 
h;ematuria,  the  urine  having  a  coffee-coloured  apjiearance ;  some  observers, 
however,  have  found  iudican  and  not  ha?nioglobin  or  Inematin  in  the 
urine.  There  niay  also  be  diarrhoea,  the  temperature  falls,  an*l  there  is 
uaually  death  iii  couvulsjoas,  and  from  collapse  in  from  two  to  three  dayi 
Histologicallv  changes  have  been  fouud  in  the  compositiou  of  the  blood  and  i 
the  renal  lufiulea ;  in  tbe  latter  there  ia  a  blackish  maas  made  up  of  degene- 
rated  blood  corpuscles.  some  unaltered  red  ceLLs,  and  granular  material 
Microbea  have  also  been  described  in  the  tubules.  The  patliogenesis  of  the 
disorder  ia  not  uuderstood ;  it  is  probably  an  infection  of  the  blood  or  of 
the  kidney.  No  treatment  has  yet  had  auy  suceess.  Of  Winckčr8  tvventy- 
three  cases  only  four  recovered. 

Dermalitis   exfolialita  neonaiorum,,  or  Iiitter's   diseasCj  or  keratoly8is 
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itorum,  is  a  morbid  condition,  in  which  the  most  evideut  clinical 

ire  is  escessive  and  general  de8quamation  of  the  cuticle.  It  is  rarely 
met  witli  before  the  end  of  the  first  week  of  life,  Hud  is  comraon  in  the 
aecond  week.  It  begins  suddenlj,  and  four  stages  have  been  enunierated, 
viz.  (1)  a  atage  of  erjthema  and  exudation  ;  (2)  a  stage  of  exfoliation  and 
drjring;  (3)  one  of  reintegration  of  the  epidermis;  and  (4)  one  of  8equela?, 
e.g.  boils.  Often  the  whole  proceas  is  completed  without  any  severe  con- 
stitutional  sjmptoms ;  in  other  instances,  hoNvever.  there  iuuy  be  diarrhtea 
and  pneumonia,  and  the  disejise  may  be  follovvetl  by  a  uiarnsniic  condition. 
It  wiX8  regarded  by  Ritter  as  a  i)ya?mic  manifestiition  ;  other  ohservers  have 
looked  upon  it  aa  at  least  pemphigoid,  if  not  an  aotual  form  of  pemphigus ; 
and  yet  othei-s  have  considered  it  to  be  a  derumtitis  due  to  some  external 
inflaence.  It  is  probably  related  in  some  way  to  the  phy8iological  de8qua- 
luation  of  the  cuticle  of  the  nevv-born.  of  which  it  appears  to  be  an  exaggera- 
tiou.  A  fungus  with  long  and  thin  inycclia  has  been  found  in  some 
instances.  It  has  aboiit  a  50  per  cent  mortality ;  and  the  treatment  so 
far  lias  been  entirely  svniptomatic,  consisting  in  the  protection  of  tlie 
desiiuamating  surfaces,  the  atlniinistration  of  tonics,  and  the  observanee  of 
good  byyiene  (10). 

Mdcena  neonatorum  is  rather  a  symptom  of  several  diseases  than  a 
aeparate  morbid  ontity.  Gaatro-intestinal  hjuniorrhage  in  the  new-born, 
whatever  niay  be  its  cjiiise,  usiially  8how8  itself  in  the  discbarge  of  blood 
from  the  bowel,  more  rarely  in  the  form  oC  ha-matemesis.  It  n]iay  o<."cur 
either  in  the  Krst  thnre  ur  four  davs  of  life,  or  in  the  beginning  nr  middle 
of  thesecond  week.  It  is  aoon  accompanied  by  the  signs  of  marked  ameinia, 
and  ictenis  is  a  frequent  8yniptoni.  A  spurioufi  form  is  due  to  the  8wallow- 
ing  of  blood  whieh  has  come  from  the  mother'8  nipple  in  lactation.  The 
truf-  form  has  a  mortalitv  of  from  35  to  60  per  cent,  and  before  death 
thero  is  great  colduoss  of  the  l>ody,  and  ronvulsions  often  8U|H;rvene.  Its 
duration  is  from  one  to  five  (lay8.  It  is  due  generally  to  uli^ration  in  the 
mucous  membrane  of  the  duodeuum  or  stomach,  or  to  congestion  of  theai* 
parts  without  ulcenition.  Manv  theories  have  been  advanced  to  explaiu 
the  [lathogenesift  of  gastro-iutestinal  htpmrirrhages,  according  to  some  of 
vrhicli  thoy  are  produced  by  pressuro  on  the  body  of  the  Tcetus  during 
Iab<jur;  it  has  rec'ently  been  suggested  that  they  are  due  to  lesions  of  the 
central  tiervous  syateui  (11).  A  strept<K;fxjciu  «»rigin  bas  also  been  ascribed. 
The  trtjatment  consists  in  the  maiuteuanoe  of  the  Itodv-heat,  and  in  the 
administration  of  two  or  three  minims  of  liquor  ferri  j)erohloridi  every 
tvro  hours.  There  can  be  no  doubt  that  in  some  cases  meUvna  neonatorum, 
like  omphalorrhagia,  i«  8imply  a  8ymptom  of  ha^mophilia,  or  of  infantile 
Byphilis;  the  treatment  appropriate  to  these  conditions  wl11  then  be 
iuduiiited. 

IcteruH  neonatorum,  ur  jaundice  uf  the  new-b«trn,  may  lx!  divi«ie<i  into 
phjsiological  or  idiojmthu  icterus  and  si/mptomatie  icterus.  To  these  may 
ha  added  the  Jaundice  of  Winckel's  disetise,  which  has  alreadv  been  de- 
Bcribed,  and  need  not  be  again  referred  to.  Idiopnlhic  jaundice  is  char- 
acterised  l)y  tlie  yelIowish  coloratiun  of  the  »kin  which  apfiears  a  few  day8 
aftcr  birtli.  j)er!«ii.sts  fur  a  fcw  diiyH,  do<'H  tiut  conunonly  .s])read  U)  the 
sclerotic,  and  diRappeurs  wilhout  »inusing  much,  if  any,  «ystejiii«  disturb- 
ftDoa  It  is  cotuiiaratively  ooinmon,  betica  the  name  phi/ftiolotjif.nl  some- 
tirooA  given  tt)  it.  With  regard  to  its  etiolcjgy  and  pathogenosis  the  ni08t 
diverae  vievrs  have  been  advanced ;  it  has  been  ascribcd  to  retention  of  the 
mcconium,  to  lato  ligature  of  tlio  cord,  to  chloroform  administored  to  the 
uiother  in  labour,  to  congeuital   deliility  and   prenmtunty ;  it  has  been 
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looked  upon  as  due  to  cliangea  in  the  blood,  auch  as  the  deatruction  ol  red 
coipusoles  (lumuutoifeuoua  llieory),  or  to  alterationa  in  the  liver,  auch  as 
epitlielial  blocking  of  the  Inle  ducts,  and  persistence  t>f  the  ductua  venosus 
(hepitogenous  thoorj).  Manifestlj  there  is  rooiu  ibr  many  lurther  obser- 
vations  on  thia  subjecl.,  but  probablj  it  will  lie  foinid  to  be  asatKiiated  \vith 
the  readjuBtmeiit  clianges  in  the  structure  of  the  blood,  and  in  tlie  action 
of  the  liver,  v/hivM  occur  in  neonatal  lite.  Fortunately  the  jaiindice  rarelj 
cauaes  anxiety,  and  it8ually  yields  to  a  dose  of  mstor  oil.  Si/mptoviatic 
icterus,  as  the  name  indicates,  ia  the  manifeatation  of  several  pathological 
citoditions  \vhicli  may  aflect  the  uew-boru  ;  but  in  them  ali  there  is  an 
nbatacle  to  tlie  passage  of  bile  froui  the  hver.  The  most  seriouB  ciises  are 
those  in  \vhicb  there  is  a  congeiiital  obliteration  of  tfie  bile  diictB  due  to 
malfonnation  or  to  fa:'tal  peritouitia ;  in  tlieui  tlie  juuniUce  is  soon  very 
inteiise,  tlve  stoola  are  colourless,  the  abdoiueu  <lislended,  and  vomiting 
frecjuent.  In  other  case^  the  jaundice  ia  the  rts5ult  of  se»ptic  iufeetiou  of 
the  uuibilicua  which  lemia  to  jverilobular  cirrhoais  of  the  liver  (prjsaiblj 
Buhra  disease  may  be  of  this  natuie) ;  in  other  iuRtanoea  the  hepatiu 
lesion  ia  cauaed  by  8yphilis  of  tlie  ne\v-born,  and  tlien  mercurial  treat- 
luent  may  be  Huccessful  in  euring  the  icteric  atJite.  lu  some  very  rare 
obaervatious  jauudiee  of  the  new  -  born  lias  been  found  to  have  been 
caused  by  biliary  eulcnli,  wjiich  must  neces8arily  have  exiBted  in  intra- 
uteriue  life. 

Ophthnlmia  ntonatorum,  like  aeveral  other  maladies  of  the  uew-born,  ia 
the  result  of  infection  :  in  thls  čase  the  infectiou  ia  gonorrhienl,  takes  plače 
diiring  laljour  (intra-nata!),  and  attects  the  conjunctival  sacs  instead  of  the 
iimbilicua.  It  haa  the  cliarsictera  of  a  purulentconjunctivitis,  and  ia  gener- 
ully  caused  by  vagtnal  aecretiou  coutaiuing  the  goiiococcus  entering  the 
infants  eyes  during  the  progressof  the  head  through  the materual passagea. 
It  used  to  be  very  cnnimon  iu  Maternity  Hospitala,  and  its  after  effects 
were  often  most  diaistrona, — corueal  ulceration,  prolapse  of  the  iria,  8taphy- 
loma,  etc.  fnllovving  and  produuing  bliridness.  It  may  be  pi^evented,  and 
practicjilly  abnlished,  as  was  slio\vn  by  Grede  in  18S0.  Into  the  eyes  of 
every  infant  liorn  to  a  mother  aufferiug  from  a  vaginal  discharge,  it  ia  well 
to  drop  one  or  t\vo  ininima  of  a  2  per  cent  atiliitiou  (1(J  grs.  to  1  oz.)  of 
nitrate  of  silver,  or,  as  has  been  denionstrated  lately,  aLiuply  to  wash 
the  eye8  carefuUv  with  boiled  \vater,  may  be  sutlicient  to  jireveut  the 
iafeetion.  Whcu,  ho\vevi.'r,  the  conjiiuctivitis  ha«  comnieiiee«],  it  \vill  be 
necea8Jiry  to  pairit  tlie  lidti  \vith  the  nitrate  of  silver  solution,  and  tu  auoint 
their  edgea  \vith  zine  oiutnient.  If  one  eye  onliy  lie  aH'ected  the  infant 
ahould  be  kept  Iving  on  the  atlected  side  in  ordcr  to  try  to  save  the  other 
eye  from  infeotion  with  the  discharge. 

Femphigus  nentudorum  is  iisuaHy  8y])hilitic  in  uature  (vid.f.  article  on 
"  Sy].ihiljs") ;  r!irely  simple  or  lienign  peiiiphigus  ia  uict  with  in  the  new- 
boru.  It  ia  chiU-Jicteriaed  by  tlie  ap{>e4uanee  a  few  days  after  l>irth  of 
bullte,  U8uany  discrete,  on  the  triink  of  llie  infant :  they  ooutain  at  bret 
clear  fluid,  which  aftersvards  becornea  turbid  wheD  the  bulhe  burat  and  dxy 
up.  In  thia  form,  aa  distinguislied  from  svphilitic  peniphigua,  the  soles  and 
palma  are  commonly  free  from  bulla-.  The  geneiiil  health  is  not  mueh 
aflected.  and  the  duration  of  the  illness  is  about  a  vveek.  It  used  to  be 
coinmon  in  Maternity  Hosj^tala,  and  is  infectious  in  its  nature.  The  tre^t- 
ment  ia  the  protection  of  the  alTected  skiu  from  injury  and  cold,  and  the 
iuternal  administr.ftion  of  quinine. 

Scferema  neunatorum  is  a  rare  diaease  of  the  new-born,  charaoterised  by 
induration  of  the  subeutaneoua  tissue,  little  amenable  to  treatraeat.     It 
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has  by  eome  been  ascribed  to  Bolidifioation  of  llie  i^doIcuIur  adiposus  hy 
cold  ID  infants  in  a  Btate  of  coUapse ;  but  it  is  more  prohablj  dne  to  the 
permeation  of  the  Bubcutuneous  adipoae  iLaeue  lajer,  with  numerous  hands 
of  coanoctive  tissue  fonning  a  netvork.  Poasiblv  the  primarv  patho- 
genetic  factoris  a  lesion  of  the  trophic  nervous  ceutrcs.  The  child  is  U8uully 
atropliic,  and  the  skin,  tirat  of  the  limbs  and  later  of  the  whole  IkhIj' 
has  a  hard  aad  cold  feeliug ;  there  ia  even  »nne  rigidity  of  the  parte ;  the 
temperature  fall«  very  rapidly ;  and  the  infant  dies  with  or  without 
auch  coinplications  as  pueumonia,  diarrhrea,  and  hiemorrhagea.  U-Jdema 
neojuitorum  is  pos&ibly  in  somu  cases  a  stage  in  the  development  of 
»Bclerema ;  in  others  ib  is  the  sjmptom  of  several  maladies,  such  as 
nephritis,  cardiac.  iind  pulmouary  discuse  in  the  new-boni.  Both  sclerema 
and  tpdeuia  neonatorum  are  very  intracUihle.  The  subject  fihould  be  put 
in  the  inuulmtor.  the  skin  may  be  maas^^d,  and  hydrargymm  cum  cretu 
may  1«  given  intemaUy. 

The  morbid  comlitions  of  the  nevr-boro  vldch  remain  to  be  deacribed 
have  most  of  them  been  ascribed  to  the  trauuiatisni  of  Ialx)ur,  ulthough 
into  some  of  them  the  element  of  infection  has  l.>eeu  sho\vn  to  enter. 

Cephalhcenuitoma  nrvnntorum.  —  Occ4i8ionaUy  (once  in  five  huudred 
cases  of  labour)  a  s^ellinj;  foruis  on  the  head  of  the  new-boru  infant,  which 
obviously  more  than  the  caput  suocedaneum  of  parturition.  The  oapub 
»f  labour  is  8imply  an  eSusion  of  semm,  or  of  serum  and  blood  into  tho 
(tusues  of  the  scalp  over  that  j>art  of  the  head  which  has  presenteil ;  the 
true  cephalhiftnatoiua,  or  as  it  is  sometimes  called,  the  sub-pericranial 
vtiriety,  ccinsLsts  in  the  pouring  out  of  blood  l»etweeu  the  pericrauium  and 
the  underlpng  bone,  especially  in  the  neighlx>urhf>od  of  the  postero- 
superior  angle  of  the  i>arietal  bone  (right  or  left).  It  has  l)eeu  ascribed 
to  rupture  of  small  blood-vessels  crossing  the  tissures  in  the  margins  of  the 
parictal  and  occipital  bones,  which  are  often  8een  along  the  Une  of  the 
liiuib<loidal  suture  near  the  posterior  fontanelle.  The  svrelling,  vrhich 
viiries  in  size  from  a  small  mit  to  iiu  orange,  is  firm  and  tense,  has  a 
lluctuating  centre,  and  a  hard  rim  or  uiargin  due  to  a  dejtosit  of  uew  lione 
rotind  the  circumference.and  it  u8uaUy  ap^»eA«8  soon  iifter  birth,nnd  altsorbs 
elowly,  occupying  as  long  as  two  or  thrce  months  in  some  cases.  It  seldom 
suppurates,  and  it  has  been  considered  l)e8t  to  leave  it  alone,  aimply 
»rotecting  it  frora  injury,  and  applying  evaj)oratiug  lotions :  ]>o88i1dy 
^Bseptic  8urgery  may  yet  tind  it  better  to  open  it  at  once  and  ovacute 
tlie  blood,  but  thia  more  radical  method  of  treiitment  has  not  becomo 
customar)'. 

Fftcial  jHirnlysis,  \vhen  it  occurs  ju  ihc  new-boru,  is  usually  unilatenil, 

and  i.-^  oaiised  lty  the  jtressun^  of  one  of  the  Idades  of  tlic  forcepK  ujKiu  the 

sevcntli  nerve  at  its  j»oint  of  exit  from  the  Htylo.ma8toid  foramea.  more 

^rarely  by  pri!H«ure  of  Ihf«  niaternal  V)ony  jMiHsages  ujKin  the  same  structure. 

'It  is  theref  »re  gcneniUv  mol  with  in  infants  vvhose  hirth  h^is  Iteon  instru- 

uentfil  or  laborious.     It  can  I«?  recognised  wh«u  tlio  infant  i«  crying  or 

Huckling;  the  wTinkle.s  on  the  atfectcd  aid«  are  obhtcratcil,  and  thoee  on 

Iho  soiind  sidi!  in  comparis<it)  secm  exagg(3rated ;  the  motith  also  \>i  drawn  t.o 

ifio  Hound  side.     The  »'ye  on  the  affwted  Hide  ciinnot  l>e  idoati«!  (lagoph- 

thalmiii).     The  paralyfli.'*  ia  uflually  njouvennl  fmm,  although  several  weeka 

pinay  elipse;  biiL  there  in  a  cnmtral  form  of  the  affw'tion,  when  the  eye  caa 

ti8ually  Ik?  cloftod,  in  which  tho  prognosi«  in  not  so  gotul.     Masflage  and 

tiloctricity  niay  1h?  imfnl 

Jfctmntomn  nf  thf.  »trrnn.miutmd  viusrlr  i»  a  BWulling  in  the  muscie 
causod  by  an  effuHion  uf  bloo<l  into  it^s  sulistance  followed  by  ttiyo«iitia,  and 
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pos8ibly  accompanied  by  infection  (Kader,  12).  The  condition  is  often  dis- 
covered  quite  ac-cideDtally,  and  is  usuallj  unilateral ;  but  it  haa  an  import- 
anue,  for  it  may  be  the  origin  of  one  of  the  lorms  of  congenital  torticollia. 
Massage  nnd  inunctiona  of  unguentum  potassii  iodidi  may  be  eiuployed  to 
aid  ab.sorption. 

Afasdtis  neovatorum  is  an  iiiflammatory  svrelling  of  the  mammary 
gland  in  the  iic\v-boni,  duo  to  iiijudicicnis  huudliiig  by  the  niother  or  mirse, 
asBociated  with  uiicmbic  infection  of  tlie  gland  tissue.  It  will  cease  to 
occiiir  wheu  it  is  generallj  recognised  that  there  is  no  ueed  to  8qiieeze  out 
from  the  breasta  the  milky  fluid  which  is  found  in  them  in  the  neonatal 
period  of  hfe.  The  mastitis  niay  be  checked  at  the  beginning  by  fimi 
bandaging  of  the  bre^ist;  when,  however,  pus  has  formed  it  must  of  course 
be  evacuated  aH  soon  as  poasible.  The  new-boni  infaut  inay  l)e  bom  \vith 
other  forniH  of  injury  tbim  those  tncntioned  above ;  it  uiay  8liow  contuBions 
and  woiiud8  due  to  iustruuiental  interfereuee,  and  it  may  be  the  subject 
of  various  fractures  and  dislocations  produced  during  version,  etc. 
Most  of  these  are  qmckly  recovered  from  if  they  are  recognised  at  once  and 
appropriately  treated.  Spoon-shaped  depressions  of  the  cranial  bonea  triay 
require  to  be  elevated  by  pneumatic  suction  or  tlie  trophine,  or  8iniply  by 
antero-posterior  compression  of  the  head  (14). 

LITERATURE.— 1.  Ballastysk,  J.  W.  Introduclion  to  th«  Dinmsrs  of  Infancy:  iJtt 
Anatomij,  Fhynology,  aiid /fi/tritiie  o/ the  Kew-born  Infant,  1891,^2.  Fini^io,  G.  Pediatria, 
viii.  254,  1900.— .1.  CAIiaTANJKN,  M.  Jahrb.  /.  Khiderhlk.  3  F.  ii.  215,  1900.— 4.  PottAK. 
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Nig'ht  Terrors  (Pavor  Noctuenus). — Upon  few,  if  any,  subjects 
in  medicine  have  such  widely  divergeut  opinions  been  expresBed  b7 
accepted  authorities  ag  upon  that  of  night  terrors.  And  this  diversity 
of  opinion  attaehes  not  only  to  the  etiology  of  the  compbiint  and  the  other 
(iisordera  \vith  vbich  it  is  aasociated,  but  alao  to  the  imjx)rtauce  with  which 
it  ia  to  be  viewed  in  regurd  to  the  present  and  future  statea  of  the  8uH'erers 
from  it.     Ah  a  prnof  of  this  the  foUovving  opinions  may  be  quoted : — 

Eustace  Smith  ascribea  night  terrora  to  digestive  troubles,  but  lately  has 
laid  stress  upon  adenoids  and  otlier  naso-pbarvngeal  disorders  as  factors  in 
their  cansation.  Warrington  Havvard  atiributes  them  to  enlarged  tonsils. 
Ringer  considers  them  as  arising  from  indigestiou.  Charles  W&st  agrees 
with  this,  although  he  say8  he  haa  known  serious  hrain  trouble  arising 
from  them.  Gootlhart  thinks  them  allied  to  somnambulisui  a.nd  nocturual 
incontinenee  of  nrine.  Moizard,  Bouehet,  Hes.se,  Soltmann.  SiUjerniann,  H. 
C.  Wood,  and  others,  link  them  \vith  epilep8y.  Angel  Mouey,  too,  call.s 
them  a  form  of  cortical  epilep8y.  Donkin  mentiona  them  anion gst  the 
emotional  and  other  nerve  disturbances  whieli  are  eonimon  in  rheumatic 
children.  Ho  states  that  night  ten^ors,  especially  whon  frequent  and 
aceompanied  bv  hallucinations,  are  often  co-existent  with  and  indioative  of 
epilepsy  ;  and  further  9ayB, in  Ida  ehapter  on"  Hyateria,"  tbat  niglit  terrors, 
with  or  vvnthout  delinite  hallucinations  described  by  the  patient,  are  very 
common  in  hy8terical  children,  but  that  they  also  occur  occaaionalIy  in 
almost  any  child  as  the  result  of  undue  excitement  and  various  kinds  of 
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nervous  diatorbance.     In  contrast  to  Doukin,  Henoch  gayH  he  has  seldotii 
seen  them  in  connection  witti  either  hjBteria  or  epilei)sy.     Graham  Little 

■  has  found  them   most  frequently  in  rheumatic  childreu   suffering   from 

'morbuB  cordis. 

The  examples  given  siiflicientlv  testifj  to  the  strange  diver8ity  of 
opinion  on  the  que8tioa  of  night  terrors.  They  aLso  muka  it  manifest  that 
it  is  beyond  the  bounds  of  po6sibility  that  theee  writer8  cotild  aH  have  had 
the  same  disorder  under  cousidenitiou  at  the  times  at  which  they  wrote. 
The  preeent  writer  has  cndeavoured  to  ehovv  that  there  are  two  widely 
differing  disorders  in  which  the  expression  of  terror  has  been  asaociated 
with  dilsturbance  <->f  sleep,  and  that  it  has  been  a  non-discrimination 
between  these  twn  disorders  that  bas  led  to  tbis  incon8i8tency  amongst  the 
various  authois  on  the  subject.  Of  these  two  disordet-s,  tlie  one  is  com- 
paratively  rare,  and  due  to  central  brain  disturbance ;  the  other  is  extremely 
oommon,  reflex  in  nature,  and  arises  froui   digeative  troubles  or  partial 

|88pbyxia.     It  will  be  \vell  to  restrict  the  name  of  "  night  terrors"  to  the 

[first  disorder,  \vhicli  is  of  importance, Jis  that  name  has  l:>eeu  deemed  worthy 
of  a  permanent  plače  in  medical  nomenclatiire  ;  in  tl>e  second,  vvhich  is  of 
only  triviul  con8equeuce,  an  appropriate  title  is  that  of  "nightmare,"  since 
it  has  ahready  been  widely  ado]>ted  by  the  laity  fnr  the  cumplaint.  There 
are  several  points  of  ilistiuction  between  the  two  di^irders,  a  cardinal  one 
bein^  that  in  night  terrors  the  palient  sees  visions,  in  nightmare  he  nierelj- 

'dreams  dreama  The  other  points  of  ilistiuction  can  be  liriuf1y  summarised 
as  follow8: — 

Night  Terrors. — In  thia  there  is  u8uaUy  a  neiirotic  family  hi8tory,  and 
not  very  infrequently  the  patient  hhnself  has  been   the  subject  of  con- 

-Tulsions  or  other  nervous  disorder.     Boy8  are  slightly  more  liablo  to  the 

roomplaint  than  giris.  The  attacks  are  most  commou  betwecn  tho  ages  of 
ivr(»  years  and  eight,  and  they  seldom  i^ersist  after  the  lwelfth  year.  The 
attack  comiuences  8uddeuly,  in  the  midst  of  iippareutly  the  sonudest  sleep,  and 
the  tirst  indicatiou  is  usuaUv  a  piercing  shriek.  On  being  attended  to,  the 
child  is  found  8eemingly  wide  awakc,  and  prot<sting  against  the  presence 
of  some  imagiuary  person  or  thing  \vhich  he  iniagines  is  in  the  room  with 
him.  The  nature  of  the  vision  is  U8uaUy  a  terrifying  one,  such  as  a  negro 
or  a  black  f^tatue,  but  in  utany  cases,  as  in  the  aura  of  epilep8y,  red  pUyB  a 

;  proiuinent  part,  and  soldiers,  blood,  and  fire  are  the  objects  complained  of. 
VVhatever  be  the  nature  of  the  vision,  it  is  U8ually  rejieated  in  the  same 
fcatiires  in  each  attack,  no  matter  how  long  the  intervala  betvreen  them. 
There  is  very  seldom  more  than  one  attack  in  a  night.  In  extremely 
esceptional  instance«  the  vision  is  a  pleasing  or>e,  or  the  hallueination  may 
be  one  of  hearing  and  not  of  sighL  Uuring  the  whole  ol  tho  attack  the 
patient  is  hardly,  if  at  aH,  conscious  of  his  surroundings,  and  b«ifore  even 
vigorous  attcmptH  to  rendor  him  so  succeed.  he  sinks  into  a  ])n)fnund  »leep. 
In  the  morning  he  has  generally  no  recollection  of  aiiy thing  uuuhuuI 
having  happened  during  the  night.  Čare  will  have  to  be  i'xerci8ed  on  this 
point,  as  young  chiUlren  are  apt  to  appropriate  as  their  pen«uial  experience 
and  knowledge  atjy  uuitUitrs  cunceming  themselvca  which  uiay  \ng  mentioned 
in  their  hearing. 

Nightiiuirt, — In  this  thore  is  UBually  nothing  (qiecial  in  tho  family 
hislory.  A  large  ]>OTcentage  of  the  patit-ut«  are  the  subject«  of  udeuoids 
or  eularged  tnuHils.  In  other  CMes  it  will  \m  found  that  the  l)odrt»om  i« 
imp»»rfiictly  ventilatod,  or  that  the  patient  sulTers  from  digestiv«  troubles, 

ror  iiu  oaten  an  iiuippropriato  moal  on  thu  ovening  of  the  attm-k.     Although 
'~Bt  common  iu  childhoud,  the  complaint  is  by  no  meaus  limited  to  that 
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age,  and  manj  adults  know  by  experieiice  the  evil  resulta  of  indiscretion 
in  diet  short ly  lielbre  Bleepiug.  Sleep  is  disfciirbed  ahuost  Irom  the  outeet, 
and  tlie  attack  ia  merelv  the  culmiDation  of  a  state  ol'  only  partial  rest 
diaturbed  by  "  bad  dreiima."  As  in  nigbt  terrors,  the  paticnt  usuallj 
awakes  with  a  screain.  He  is  fouiid  in  a  state  of  vagiie  terror,  and  if  he 
complain  of  defiuite  objects,  they  liad  couie  upon  him  in  his  sleep,  and  are 
not  visible  to  him  at  the  preseut.  Althnugh  i>erbap8  greatly  terrihed,  he 
is  fulJy  cousciious  of  his  surrouudiugs  and  can  be  soothed  into  quietneB8, 
but  it  may  be  loiig  V)efore  he  is  \vooed  to  sleep,  owing  to  his  dread  ol'  some- 
thing  happeniug  to  him  in  that  atate.  The  objects  of  terror,  iJ'  defined. 
at  ali,  are  very  conimouIy  objects  or  persona  that  have  frightened  him  in 
his  waking  moments.  These  objects  may  vary  in  ejich  attack,  and  this 
iuay  be  the  čase  whea  more  than  one  attack  occurs  in  a  night.  In  the 
morniug,  if  old  enough,  he  bas  a  very  perfect  recollection  of  the  occurrencea 
of  the  night  before. 

Closely  alhed  to  night  terrors  is  a  rare  complaint  in  \vhieh  a  child, 
appareiitly  in  the  deepest  sleep,  8uddenly  sits  up  in  bed  and  begins  to  talk. 
The  words  are  generally  coherent  enough,  and  Jiiay  be  addreased  to  some 
one  present,  or  even  to  a  cbjll  placed  in  its  arms.  Careful  observation, 
however,  provos  that  the  ciiild  is  only  partiuUv.  if  at  aH,  eonscious  of  its 
Burroundings.  The  strcuni  of  eIoqucuce  is  geuerally  rapid  and  incesaant, 
and  is  only  hrokeu  by  the  eliild  ahruplly  returuiug  iuto  a  deep  sleep.  In 
the  morning  the  cllild  bas  no  recollection  of  the  oocurreuces  of  the  previoua 
night. 

Allied  alao  to  night  terrors,  but  perhaps  more  cloaely  to  epilep8y,  is  the 
condition  kuovvn  as  "  daymare,"  in  which  the  patient,  not  neces8arily  a 
child,  sees  viaions  in  the  day- tirne  when  8eeniingly  awaki',.  For  an 
interestiug  account  of  some  cases  of  this  last  reference  niay  be  made  to  a 
paper  by  I).  G.  F.  Stili. 

Diagnosis.  —  This  niainly  rests  in  distinguisbing  between  attacks  of 
night  terrors  and  tliuse  of  uightmare,  the  chief  iudications  for  this  ha^ing 
been  already  given.  In  an  able  article  on  night  ten-ors  Dr.  Leonard 
(ruthrie  takes  excepti*>u  to  tliest^  points  of  distinction.  on  the  grouud  that 
they  are  too  subtle  for  practical  purposes,  It  iiiay  be  claimed,  however, 
that  they  are  no  more  vague  or  indecisive  than  thoee  used  in  deciding 
between  such  eomplaints  as  epi]ep9y  and  hysteria.  It  is  not  to  beexpected 
that  ali  the  points  of  distinctiou  betwecn  the  two  eomplaints  should  be 
preseut  iu  everj'  čase,  and  even  after  the  utmost  čare  bas  been  exerci8ed, 
there  stili  reuiaiu  a  minority  of  cases  in  whicb  uncertainty  must  exi8t  as 
to  which  class  they  should  be  placed  in,  that  of  night  terrors  or  that  of 
uightmare. 

Prognosis. — There  is  no  element  of  dauger  in  the  attacks  themselves. 
Their  strong  resemblance,  however,  to  some  of  the  pbases  of  ey»ilepsy  should 
eugender  caution  in  pronounciug  as  to  the  futiire  of  the  subjects  of  night 
terrors.  In  rare  iustances  the  two  eomplaints  are  associated  in  the  same 
subject.  More  Gomiuonly  there  is  an  interval,  of  greater  or  less  duration, 
botween  the  superventiou  of  the  one  complaint  upou  the  other.  But 
epilep8y  is  far  froiu  the  oiily,  nnd  i>erhap3  not  even  the  most  frequent, 
Requel  of  night  terrors,  Otlun-  nervous  disonlers,  such  as  migrane,  chorea, 
hysteria,  asthma,  somnamliulisui,  somnilotjuence,  etc,  play  as  iuiportant  a 
part  in  this  direction  as  ejiilepsv-  Occa8ioually,  too,  night  len-ors  is 
ftiUowed  by  some  fonu  of  instinity.  In  fact,  probably,  fe\v  of  the  subjects 
of  night  terrors  pass  through  life  witho\;t  incurring  some  other  form  of 
nervous  disturbance ;  although,  fortunately,  the  manifestations  of  this  last 
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may  be  so  alight  or  tri\nal  as  oaIy  to  he  revealed  by  the  moat  careful  and 
searching  im]airy  and  eiamination.  Ha^nng  regard  to  this,  night  terrors, 
Ithough  of  no  great  importance  in  themselves,  should  I«  regarded  as 
langer-signals,  and  as  constituting  a  warning  to  the  possible  advent  of 
other  neiiroees  in  the  near  or  distaut  luture. 

TreatmenL — If  the  attacks  be  frequent.  a  dose  of  potaasium  broinide, 
suitable  for  the  age,  can  be  given  ahortl}*  before  bedtiuie.  Excei»t  in  the 
caae  of  fretjuencj,  however,  a  course  of  bronude  is  certainlj*  imdesirable. 
Any  conditioHs  that  exi>erieuce  may  prove  to  act  as  exciting  caiiscs  for  the 
attiicks  should  be  9tiidiou8ly  avoided.  The  only  eilective  Ireatmeut  is  the 
endeavour  to  prevent,  in  the  training  and  education  of  tlie  pitient,  any 
iindue  stre**  l>eing  thrown  ujjon  the  nervous  8y8tem.  For  t!»is  purpose  a 
total  avoidance  of  ali  exciteuient,  and  a  careful  watch  over  the  eUects  of 
8tudy,  are  ali  essentiaL  Lapse  of  tirne  by  itself  will  generally  bring  about 
a  oessation  of  the  niglit  attacks,  and  there  is  reasonable  hojie  that  proper 
čare  in  the  tmining  of  the  child  nmy  prevent  the  onset  of  8equela'  of 
any  imjMrtance. 
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1.  General  Examination 

(a)  Exlerior  o/  tke  A^o.-if  and  A&pect  o/  tho  Facc. — Careful  note  Bhould 
alway8  be  taken  of  the  ttppeamuce  pi-esented  by  the  exteruul  noše.  Bend- 
ings  of  tlie  dorciiim  tnay  indkate  dotlections  of  tlie  septuui,  although  the 
Itttter  ofteu  occur  \vithout  external  evidence.  The  bones  and  cartilages  may 
be  bulged  outwards  hy  iMilypi  or  otlier  intra-nasal  growths,  which  in  some 
caaes  appt*m-  tlirough  the  nostrils.  When  the  nnsiil  cuvities  aro  completely 
impervioiis,  or  in  u  loss  degrce  wheu  they  have  l^en  iiiutih  obatructed  for  a 
lengtli  of  tirne,  the  tip  of  the  noše  assuuies  a  pinclied  aspect.  Its  alae  are 
presaed  tovvards  the  septum  and  wa8ted,  the  mouth  beiug  const!tntly  more 
or  less  open,  the  fokls  bet\veen  the  noše  and  upper  lip  are  obliterated, 
whilst  nwin<i[  to  the  connection  whk'h  aubsists  bet\veen  the  orbicularis  and 
other  muscles  i)f  the  face  (W,  Meyer),  the  inner  canthi  of  the  eyea  are 
drawn  down,  the  eyebrow8  puahed  upwards,  and  the  akin  of  the  forehead 
corrugated.     The  fiice  ultogether  acquire8  a  dull,  listle»8  expresHioii. 

The  broad  datteued  bridgc  in  easeB  of  ozjeua,  and  the  great  depression  of 
the  uasal  bonea  occurring  in  tertiary  svphihB,  muat  be  mentioned,  as 
like\vise  the  thickeniug  sonietimes  met  with  in  tuberculous  nasal  diseaee 
and  in  rhinosclerouia, 

Kedness  of  the  alaj  and  tip  of  the  external  noše,  unless  due  to  some 
other  obvious  cfiufte,  ahoiild  lead  us  to  suHpect  intra-nasal  irritation. 
Excoriatiorib  at  tlie  cdges  of  the  nustriLs  are  uomuion  vvlieu  there  is  much 
flecretion  from  the  unsal  cavities. 

Note  should  al\vay8  be  takeu  of  auy  iiiequality  of  the  t\vo  sides  of  the 
face,  such  as  oociirs  in  couLjenital  occluaiou  of  one  posterior  naris,  and  of 
any  special  prumiiienee  of  one  sujierior  maxilla  resulting  from  disease  in  the 
antriim. 

Enlargement  of  the  Iransverse  veiu  at  the  root  of  the  noše  bas  been 
described  as  a  Kyujptom  of  ubstruutiou  of  the  posterior  part  of  the  noše. 
(Scanes  Spicer). 

{h)  Character  of  the  Foke. — Important  information  may  be  gathered 
from  obsierving  the  character  of  the  voice.  Complete  closure  of  the  anterior 
nares  aflects  the  voice,  as  heard  by  another  person,  as  follow8 :  non-nasal 
vowel8  (Le.  vovvela  i)roperly  pronouuced  8<i  that  no  air  enters  the  noše)  are 
not  appreeiab1y  allected ;  tfie  non-naaal  coneonunta  (such  as  b,  d,  c,  s,  etc.) 
are  not  altered.  The  ua^al  vovvels  (t.e.  vovvcls  prouounced  with  an  escapo 
of  air  into  llie  noše)  become  more  distaut,  their  resonance  is  altered  in 
character.  The  nasal  consonauta  (m  and  n)  are  heard  more  di8tantly  and 
with  an  altered  nasal  resonance.  Obstruction  in  the  na80-pharyiix  de8troy3 
ali  nasal  resonance,  rendering  the  voice  "  dead,"  tnrning  the  consonants 
m  and  /t  into  b  and  d  res|)eetively.  Wheu  growtlis  obstruot  the  posterior 
narea.  but  <lo  nttt  project  into  the  na80-phaiyiix,  a  certain  resonance  of  the 
voice  reuiain.s  a»  pointe.d  out  l>y  W.  Mejer. 

(c)  Paicncy  »>/  the  Misal  Piusages. — The  uiethods  at  present  generally  in 
use  for  ascertaining  the  pateucy  of  the  munal  passages  aro  certainly  deficient 
in  accuracy,  but  \vith  experience  they  give  practically  a  good  idea  of  the 
amount,  if  any,  of  obstruction  present,     They  are  a-s  follow3: — 

1.  Plače  the  patient  opposite  to  you  facing  the  window,  and  let  hini 
breathe  ■vvith  his  mouth  closed,  tirst  quielly,  then  forcibly ;  note  whether 
there  is  any  retmction  of  the  ake  ou  inspiratiou,  and  auy  difticulty  in 
keeping  the  mouth  closed. 

2.  Close  the  nostrils  alternatelv  by  plači ng  your  thumh  in  an  upvvard 
direction  againat  one  anterior  naris,  making  the  patient  breathe  in  and 
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out.  The  Bound  ])roduced  is  a  guido  to  the  amount  of  obstruction,  the 
broad  soft  souud  of  a  wide  canal  contrastinj^  iiuirkedly  wilh  the  slirill  note 
of  a  niuch  obstructeti  paasage. 

Sevenil  instrumenta  for  a  more  sciontific  examination  of  the  pervious- 
ues8  of  the  noše  have  l>eeu  devised,  but  aa  they  have  not  yet  come  into 
practical  use  a  desicription  nf  them  here  is  out  of  plače. 

(d)  Character  of  t/ic  Faticnfs  Brcath. — During  the  above  examination 
it  is  well  to  notice  whether  the  patient'8  breath  has  any  spccial  odour,  and 
if  80,  whether  the  latter  emauates  from  the  nosa  or  from  the  uiouth.  If  the 
former,  whether  the  smeli  is  confined  to  one  or  the  other  side,  and  a  very 
little  esperience  will  enable  one  to  distingnish  l3etween  the  smeli  due  to 
ozirna,  to  necmaed  bone  (aa  met  \vith  in  8}'philia),  and  the  lesa  pungent 
odour  attached  to  abaceas  in  the  acce^aor}'  sinuses. 

(<•)  Sensts  of  Smeli  and  Ta^U. — The  i^atient,  if  intelligent,  niav  U8ually 
1)6  trusted  to  give  a  8urticiently  accurate  account  of  his  aense  of  smeli  and 
taste,  provided  that  the  distinction  between  true  taste  (by  means  of  the 
glu380phuryngual  and  lingual  nerves)  and  the  taste  of  flavoura  (by  means  of 
the  olfactory  nerve)  be  explained  to  him  If  not,  his  aenae  of  smeli  is 
tcated  (/ucUitatively  by  expo8ing  certain  acenta  below  firat  one  and  theu  the 
othtr  nostriL  The  taste  of  flavoura  may  be  tested  by  swallo\ving  with  both 
noatrils  oj)en,  or  with  one  closed.  Zvraardemakers  oUaetometer  may  be 
I  naed  for  the  ijunnlitatire  estitnation  of  smeli.  It  consists  of  a  graduatod 
glasa  tube,  one  end  of  which  is  inserted  into  one  noatril,  \vhilst  over  the 
other  end  lita  a  sliding  tube  wlui;li  is  either  made  of  an  odoriferoua  aubstance 
(auch  aa  gutta  jx^rchrt),  or  impregnated  with  an  odoriferoua  liquid.  The 
length  of  the  outer  tube.  which  iieeds  tn  be  er[J08ed  l)eyond  the  glaas  tube 
in  ordor  that  the  smeli  may  I«  perceived,  givea  a  rough  eatimate  of  the 
lunouut  of  amell  power  presen  t. 

(/)  Character  (f  Iht  Secreticm  from.  the  Noše, — Discharge  from  the  noae 
may  \vn  of  any  conaistence,  varying  from  a  clear  white  seroua  liquid  to  a 
thick,  creamy,  purulent  aecretion  ;  it  may  l>e  more  or  lesa  tinged  \vith  fresh 
or  old  blood,  and  proseut  the  form  of  hani  crusts  of  inspisaated  pua. 
VariouH  liviug  creaturea  may  occasionally  be  found  in  the  aecretion,  auch  as 
les,  centipedea,  earsviga,  and  the  ova  and  larva.'  of  aeveral  varieties  of 
[fliea  The  quantity  of  the  discharge  varies  very  greatlj.  It  maj  escape 
[  through  the  anterior  or  posterior  uarea.  in  the  latter  čase  pasalng  ijito  the 
ph»irynx.     It  may  \y&  one  or  l»oth  aided. 

Microtcujncal  and  hacierioloffical  examiuatiou  are  necessarv  in  order  to 
make  a  complete  examination  of  the  »^cretion.  Micro9copicAlly,  the  aecre- 
tion from  the  noae  niay  be  found  to  contain  blood,  pua,  mucua.  epithelial 
Boalea,  fungi  (^e.g.  aspergillua  fumigatus,  and  oidium  nlbiuans). 

Nuiriorttua  observAtiotia  liave  8hown  tlint^  in  tho  norinal  state,  tiic  vestiliules 
'  svarili  willi  imcteria.  The  himaI  cavitic«  Alw»y8  contAin  a  ^^"ftfiter  or  Ipas  qiinntity 
of  iniorob»»H,  but  thov  »ro  not  ncArIy  »o  nuinorou»  as  mij^Fit  bo  rxpe«ted  (Hiijelc, 
1'iirk,  VVright,  and  Viollnt).  St.  Clair  Thomson  and  H«wli*tt  arrived  »t  u  ditlcrent 
conclusion,  »s  th<'y  only  found  inicn^lics  prei^ent  in  20  i>er  cent «f  tlieir  oUs«?rvBtionn, 
itnd,  »ncordinu  ^'  Piiitfct,  they  are  al>s«nl  in  th«  <ieeptT  pjirts  nf  the  nosu)  cavitit^. 
KleinfMTtir,  un  tlit;  uUier  haud,  uever  found  a  iioso  free  from  geriuh,  not  even  in 
\Vi  upp4»rino«t  fvirU. 

Tnecliiefii  '   I    ■  tliftt  havi    '  ■  '  '  '  '!       '  '  .ir«\ 

•ccortlingto  \  ;.tllows:*  no- 

ooocus,  iitapliyi<K'occu!i  pyo{{enBs  niin'uis  v.\   iui4's,  oikto'  >  <*t 

flavua,  sireptoooocus  pjogoiUM,  inierooooctu  oereui  tlavu  ua, 


'  Linfttiion  Tttfnratoirt :  ilo^nu  tU  d^tnt* <U  Vitrganitm« 
TbU  work 


P*riB.  itfOO,  pp.  i\  »nd  46. 
couuuii  •  vrry  eompltU  hintor;  of  tba  UuratnrM  of  th«  rabject 
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bacillus  tubcrciilosis,  sarciua  ulba,  lutea  et  aurantiaca,  Imoterium  coli,  bacillus 
pseuHo-(lij)htherift',  meniiigococcus  iiitracoUularis  of  NVeichselbauni. 

The  question  vhether  tlio  sparsitj.'  o£  germs  is  due  to  the  action  of  tlie  ciliated 
epithelium,  to  the  k-ictericidal  pruperties  of  the  iiasiil  uiucus,  or  to  phag(jcytosis,  is 
one  wiiieh  is  iiiuch  debateil,  but  belougs  to  the  domain  of  the  physiology  of  t^he 
noše. 

As  a  rule  special  v^arieties  of  bacteria  cannot  be  considered  responsib!«  for 
si^ecial  Hiseoses  (Hajek  and  Hohrer).  Th<M-hief  exceptions  are:  (1)  ^lI^>erculous 
atrections  of  the  noše  —  Vjacillus  titluTcuhjsis  ;  (2)  Glanders — Imcillus  mallei  :  (3) 
Khiiiids  diphtherica — Loffler's  bacillus  diphtheria; ;  (4)  Lepro8y — bacillus  lepne  ; 
(6)  Khino-seleTOnia — Frisch'a  bacterium. 

In  the  following  diseases  two  or  more  varietiea  of  bac-teria  have  been  found  : — 

1.  Simple  perforating  ulcer  of  the  septuin  (ulcus  perforans) — streptocoocus 
pyogenes  and  staphjlococcus  pyogcnes  aureua. 

^.  Uhiuitis  blenorrhoica — streptococcus  pyugenes,  micrococcus  erysipelatosus, 
and  gonocoL-cus. 

3.  Khinitis  pseudo-menibranacca — Klebs-L<iffler  bacillus,  bacillus  peeudo-diph- 
thcriii',  .st4iphyloi'oct!iis,  pneiiinococcus. 

4.  In(luenza-rhinitis— Pfoiffera  bacillus,  pneuiiiococcus,  streptococcus,  and 
Bt<iphylorocous  aureus. 

In  other  inil!inuiiatory  diseases  of  the  noše,  such  as  acute  and  chronic  rhinitia, 
acut«  and  clironir  inflainrnation  of  the  accessory  cavities,  many  varieties  of  cocci 
and  ku-illi  have  been  fouiid,  but  their  relatioiiship  to  these  diseases  has  not  bcen 
detimtely  established.  According  to  Abel  the  bacillus  niucosus  is  always  pr«seut 
in  and  may  be  regarded  as  the  cause  of  ojiaena. 

Chtmical  fxaminntwn  of  the  secretion  irom  the  no9e  mav  be  nece88ary 
iii  order  to  distinfj;uish  it  Iroiu  cerebro-spinal  lluid,  vvhich  niay  escape 
throiigh  that  orgau,  The  preaence  of  reduciug  substances,  as  shovvii  l>7 
Fehlings  test,  aud  the  absence  of  muciri  diatinguish  cerehro-spiiial  fluid 
(St.  Clair  Thomson). 


2.    EXAMINATION  OF  THE    INTJ^UOR   OF  THE   NOSE   AND   NaSO-PhARYNX 

(a)  Antniur  Jthi7U)sc«pi/. — Anterior  rhiiioacopj,  or  inspection  of  the 
nasal  chniiibers  from  the  front,  i'e([iiu"es :  (1)  a  specuSimi  to  dilute  the  veati- 
bule,  or  at  least  retract  the  ala ;  aiid  (2)  a  strong  light,  \vhich  shoutd  be 
thrown  into  th«  noše  ])y  a  reHector  attiichcd  tn  the  observera  forehead.  The 
tiumber  of  dillerent  specula  \vliic!i  have  been  deviaed  is  verylarge;  those 
most  cowiDoaly  used  are  kuowii  ag  I)uj>lay's,  Thudichuin'8,  Friinkers  (with 
fenestrateil  or  soliil  bladej?),  and  Hartmantrs.  (vvhich  haa  Itmg  handles,  and 
is  a  mudihuation  of  Kraiiier'8  ear  speculum).  The  form  I  usuaUy  eniploy  for 
exauiination8  le  Diiitlay'8,  as  the  presaure  ean  be  so  acfurate!y  regiilated  by 
means  of  the  8crew,  and  for  operations  I  iise  Hartinunn'8,  modilied  by 
making  the  blades  hroader  and  uiore  like  I)upl!iy'8.  When  both 
hands  are  required,  which  is  rare,  the  speculum  uiiist  be  held  by  an 
assistant,  or  a  eelf-retaining  sjpeculuni,  be  ueed.  Tlie  illumination 
employed  may  be  either  sunlighfc  or  artificial  light;  fur  thp  lalter, 
electric  hght  is  iiioat  conveuieut  (a  32  candle-po\ver  lamp,  fitted  with  a 
bull*s-eye  condenser),  in  its  absence  an  argand  gas-burner  with  a  buUs  eye 
an8wer3  welL  Limelight,  though  giving  splendid  ilhmiination,  is  too  com- 
plicatod  to  be  gcnerally  employed.  Wheu  sunlight  is  used  the  roflector 
should  be  plane ;  whcn  artificial  lighfc  is  e.mpIoyed  a  concave  reflector, 
having  a  focus  of  about  teu  iuches,  is  required.  The  reHector  nmy  be  fixed 
either  to  a  spectacle-frame  or  to  a  band  paesing  round  the  forehead.  The 
light  is  best  placed  on  tlie  right  side  of  the  patieut,  rather  behiud  and  above 
liis  head.  In  this  way  the  right  hand,  when  used  for  iutroducing  a  probe 
or  other  instrument,  does  not  intercept  the  light.  Direct  illumination  is 
unsuitable  for  anterior  rhinoscopy. 
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Method  of  Fer/ormance. — The  patient  beinj^  sc-ited  op^iosite  the  surgeou 
on  the  same  level,  the  light  is  throsvn  \vith  the  reliector  ou  to  the  nostril. 
and  liefore  the  speculuiu  is  introduced  the  tip  of  tl)e  uose  shoiild  be  raised 
vrith  the  thumb  and  the  eolumella,  and  both  veetibules  examined  to  see  if 
there  is  any  irreguhiritj'  of  the  cartilaginoiis  septum.  The  speciuhim  being 
inserted  into  the  vestibule  with  the  left  hund,  and  the  blades  geullv  separaten 
as  far  as  poaaible  without  hurting  the  patient,  the  l»euni  of  light  is  directed 
into  it.  Throe  positions  are  U8ually  necessary  for  a  full  exaniiuation,  the 
patieut's  head  being  guided  into  them  by  the  right  haad  placed  either  on 
the  vertes  or  on  the  patieufs  t«cciput,  in  the  latter  casc  the  thumb  being 
on  the  patient'8  left  cheek.  It  is  beat  to  commence  with  the  patienta  head 
8ljghtly  thrown  back  ;  in  this  position  the  lovver  part  of  the  middle  and  the 
anterior  end  of  the  iuferior  tiirbinated  bi.>dy  are  seeu.  By  tilting  the  head 
farther  back  the  neck  of  the  middle  turbinated  l>ody  and  the  roof  of  the 
uasid  fosaa  come  into  view,  and  by  beudiug  the  patient'«  head  sharj)ly  foruartla 
the  inferior  meatus,  the  palatal  muscles,  and  the  floor  of  the  noše  become 
\iaible.  By  rej>eating  these  positions  with  the  patient'«  head  8lightly  turned 
to  the  opposite  side,  the  corresponding  portions  of  the  septum  can  be 
in8j>ected. 

Anterior  RhinoivopU  Vien\ — The  \iew  obtainetl  by  auterior  rhinoscopy 
dependfl  largely  on  the  amount  of  erection  of  the  inlerior  turbinated  body ; 
if  that  l>ody  is  much  orected,  no  Nne«-  of  the  deeper  ])nrt8  of  the  ntiaal  cavity 
can  be  obtained.  The  inferior  turbinated  body  itself  appears  as  a  round, 
ahining  eniinence  with  a  amooth  svirface,  TOhich  is  either  in  contact  vrith,  or 
in  close  proxi]uily  to,  the  septum.  Above  it  is  prolonged  into  a  broad  neck, 
which,  if  the  erection  be  ex treme.  completely  couceals  the  middle  turbinated 
l»ody.  The  senaatiun  pijniaced  by  touching  the  inferior  turbinated  body 
with  a  probe  is  that  of  a  soft  cushion  vvhich  cjin  Ikj  deeply  indented  by 
proRsure,  but  rapidly  regaius  its  original  shape.  To  make  an  esaininatiou 
under  these  ciroumstances  it  is  necesaary  to  contract  the  erectile  body  by 
appl)iug  cuaiine  to  the  umcous  membrane.  This  can  be  done  either  liy  8jiray- 
ing  a  5  per  cent  solution  of  the  hjdrochlorato  \vjth  a  small  hand  sprav  through 
the  anterior  naris,  or  by  inserting  a  Huiall  pellet  of  absorbcut  wool  aaturated 
with  the  same  solution  into  the  nasal  c«vity.  The  enlrtmce  of  coctiine  into 
the  throut  is  more  eaaily  avoi«led  by  using  tlie  liitter  metbotl.^  Aftcr  on 
interval  of  a  quarter  of  an  liour  collapst;  of  the  erectetl  turbiuateil 
lK)dy  is  at  its  height,  and  the  piirt«  apjtear  as  8liowu  in  Fig.  1.* 
lufrrioT  Turlnnatfd  Bodi/. — The  anterior  extremity,  or  tlie  preseuting 
|mrt,  forms  a  somevrhal  irregular  undulating  surface,  terminating  l)elow  in  a 
more  or  lesa  sharp  margiu  vvhich  overhangM  the  inferior  mejitus.  Ab(:>ve,  it 
t^ip^.TH  gradually  into  the  outer  wiiU  of  the  nasal  «»vity.  forming,  as  vic\ved 
from  the  front,  a  ki  ud  nf  "  nwk  "  (Fig.  1>  O  I  t''"  imier  surfiiee  of  the  V)ody 
(».«.  the  »eptul  surface)  can  be  traeed  far  back,  often  to  its  jK>sterior  ex- 
tr«tnily.  Tlie  gn^atlv  fore-shortened  vie\v  of  this  surface  may  pnw<.;nt  the 
apf»eai'ance  of  a  8hallnw  concavity  or  of  a  slightly  rounded  emiu«'nce.  It  i« 
beet  Heen  by  turning  the  ]>atient'8  face  tovards  the  side  under  examinatiuti. 
On  afc<Mmt  of  the  ci »m parati vcly  small  size  of  the  l)one  itself  this  |^)08ition 
is  Hometimea  ne<:ess«ry.  eveu  to  see  the  inferior  turbinated  lxxiy.  Middle 
Turbinated  lindt/. — Above,  aud  at  a  con8iderjibly  greiiter  distADce  fnm  the 

*  Cov«tnt<  It««  not  '>nly  »n  iMchimiiic,  liiit  «li«n  «n  »uifutln-iit-  viTivt  <in  tli«  haimI  tMut-ouii  nicm- 
l>r»Dn,  ii  <'niiti'it.  thrrcfnrc,  b«  (>ni|il«>y«<l  wli»n  it  in  ih-niriMl  i  i  miMl  irritAliilitj  witli 

■  probr.      F.iii.iitic,  whirh  aIbo  ari«  mb  a  la««)  nnir^tbptic.  Ii 
Wlion  j»i'l/ii-itii(t  ;      '  '     ■  I,     i.'oinbiii«>'l       "' 

BXAinliiin<  i)i<>  ii  nciiillv  onii  i    -; 

»   .»  -■■■-.../'   '■■  ■ .,   .:^c  ^'<^,  b>    1..   i..-- Uui.i;!.      I         I..',     HM. 
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orifice,  is  aeen  the  uiiJdle  turl)inated  body.  The  p.irts  visible,  providing 
there  is  nothing  to  iutercopt  the  view,  are  the  unt«rior  and  iuferior  borders 
(c  and/)  and  parb  <>r  the  iuterual  surface.  The  augle  of  junctiou  of  the 
two  borders  is  the  part  nearest  to  the  fib8erver's  eye.  Each  of  these  borden* 
presenta  an  inncr  and  an  oiiter  lip.  Theore tičali}'  these  are  the  parts  whjch 
should  be  seen,  liut  practicallj  a  considerable  Y>ovtioii  of  the  laiddle  turbinated 
botly  is  often  hidden  by  the  tubercle  of  the  soptum  (d).  If  the  tiibercle  be 
not  very  large,  tlie  inuer  lip  nf  the  auterior  niargiu  of  the  middle  turbinated 
bone  18  to  a  great  exteut  hidden  from  vie\v,  l)iit  above  ttie  tubercle  is  seen 
the  neck  of  the  bone  {e),  i.e.  the  narrow  portion  \vhere  it  joins  the  body 
of  the  ethmoid  bone.  On  ita  inner  side  a  portion  of  the  olfactory 
slit  {ff)  is  visible ;  on  ita  oiiter  side  is  a  depreasion  (/»•}  which  forma  part 
of  the  luiddle  meatus.  The  tubercle  often  conceala  the  neck  and  whole  of 
the  inner  lip  of  the  auterior  border  of  the,iuiddle  tiirl)inated  body, 
leaving  only  tlie  outer  lip  of  the  anterior  border,  the  angle,  and 
the  lower  border  esjiosed  to  viow.  Tlie  tubercle  luuat  not  be 
niistaken  lor  u  delkvted  eeptum.  The  mucmia  inoiiibrane  covering 
the  uiiddle  turbinated  body  is  noruially  smouih  and  shining  in  appear- 
ance,  and  often  preaents  a  very  minute  red  and  yellow  mottling. 
Seplum. — The  septum  at  ita  lower  part  uiay  be  traced  aa  a  alightly 
unduLiting  surface  passing  dii"ectly  backwards  to  the  posterior  naris. 
General  or  partial  bleedinga  of  the  septum  are  conimou.  Slight  irregularitiea 
are'8o  often  mul  with  thut  they  cau  Hcarcely  be  considered  abnormal.  A 
small  eonical  elevatioii  opposite  the  anterior  end  of  the  inferior  turbinated 
body  is  of  frequent  occurrenee,  aud  often  hjis  a  ridge  runuiug  upNvarda  and 
backvvards  from  it.  Above,  tlie  septum  presenta  the  tubercle  as  already 
mentioned  ;  lielovv,  it  joins  the  floor  of  the  naaal  cavity,  which  appears  aa  a 
8omewhat  }iollow  surface  aeeu  greatly  fore-shortened.  Ey  projecting  the 
light  through  the  infnrior  meatu.s  (J),  the  posterior  wall  of  the  Daso-pharyux 
and  the  moveuionts  of  the  palatal  muscles  during  deglutition  and  phonation 
are  often  visible.  Tlieae  wheu  cleurlj  made  out  form  a  good  teat  to  the 
permeiil)ility  of  tlie  inferior  meatus.  In  exccptioually  wide  nasal  cavities  the 
upper  margiu  of  the  posterior  naris,  bounded  by  two  arches,  one  imme- 
«ltiitely  above  the  other,  may  be  seen,  and  above  these  agaiu  the  anterior 
surface  of  the  body  of  the  sphenoid  bone.  Tke  tniddle  meatus  is  aituated 
between  the  middle  and  inferior  turbinated  body,  and  on  tlie  space  esiating 
between  the  middle  turbinated  body  and  the  outer  v?all  of  the  naaal  cavitj 
dependa  the  deptli  to  nvhich  this  meatus  can  be  inapected.  As  regards 
colour  the  inferior  turbinated  body  is  the  darkest,  lieing  of  a  deeper 
colour  than  the  mucoua  membrane  of  the  mouth.  The  soptum  is 
the  next  darkeat  portion,  and  the  middle  turbinated  body  lighter  than 
either. 

Vse  of  the  Nasal  Frobe. — The  use  of  the  naaal  probe  iinder  guidance  of 
the  eye  is  of  great  importance  for  controlliug  the  apj)earance.s  aeen  in  any 
part  of  the  nasal  cavity,  aud  for  aacertaining  the  reties  irrit!ibility  of  the 
ditferent  intra-nasal  structures.  It  should  be  blunt,  but  not  bulbous,  non- 
flexible,  and  attached  at  an  obtuse  angle  to  a  suitable  handle. 

(b)  Posterior  Bkinoscopi/, — Posterior  rhinoscopv,  or  insi>ection  of  the 
nasal  cavitiea  and  naso-ph;i.rynx  from  behind,  ia  accomplished  by  placing  a 
small  mirror  at  a  suitable  angle  in  the  pharynx,  and  conoentrating  on  it  a 
strong  liglit  in  the  optical  asia  of  the  observer.  Light  i.s  thus  thrown  into 
the  na3o-pharynx,  and  the  image  of  the  illumiuated  parta  is  seen  by  the 
Burgeon.  The  appliances  required  are: — 1.  A  powerful  light;  2.  A  small 
rhincecopic  mirror ;  3.  A  tongue  depresaor.     The  light  may  be  the  same  aa 
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that  used  in  unterior  rhinoscopj,  and  the  same  means  can  be  employed  for 
coucentrating  aud  retlectiag  it.  Tbe  rhinoscopic  mirror  should  be  circular 
and  varjing  Ironi  half  an  inch  upvrards  in  diameter.  If  lixed  it  ahould  be 
attached  to  the  sbaft  atan  angle  of  110  ,  but  a  largerangle  isconvement  for 
viewing  the  roof  aud  posterior  wall  of  the  na80-pharynx.  Preferable  to  the 
fixed  tidrror  is  Fninkers,  in  wbich,  by  an  iugenioua  arraugemeut,  tbe  angle 
of  the  mirror  to  the  shaft  can  be  altered  after  the  instrument  is  in  ]Hjsition. 
A  tongue  depreasor  i«  U8iially  re(|uireii  for  posterior  rhino8Copy ;  it  sbould  be 
anguLir,  and  not  broader  tliau  nece88ary  to  keep  down  the  centre  of  tbe  tongue. 
Mdkod  of  Performame. — The  patient  is  seated  with  his  head  vertical  ur 
bent  alightly  ft  ir\vard8,  and  the  observer  takes  up  liis  pjsition  facing  him  on  a 
rather  lower  seat.  The  patient  being  then  told  to  merely  open  his  uiouth  and 
not  iuhale  or  hold  his  breath,  the  tongue  is  gently,  but  tirmly,  held  down 
with  a  tongue  depressor,  and  the  light  from  the  reflector  thrown  on  to  the 
posterior  waU  of  the  pharyux.  The  previouidy  warmed  rhinoscopic  mirror, 
with  the  retlectiag  surfaee  directod  upNvards,  is  then  rapidly  passed  inU)  tbe 
pharynx,  just  below  the  velum,  until  it  nearly,  but  not  quite  touches  the 
posterior  waU  of  that  cavity.  Then  by  gently  depressing  the  handle  (thua 
raising  the  mirror  and  rendering  it  more  nearly  vertical),  if  there  be 
sufficient  space  betvreen  the  velum  and  the  posterior  pharyngeal  wall,  the 
posterior  rhinoscopic  image  comes  into  view.  The  parts  flrst  seen  are 
probably  the  posterior  surfaee  of  the  uvula  and  velum,  Above  thisa  whitish 
vertical  baud  is  visible,  the  posterior  margin  of  the  septum  of  the  noše.  The 
other  parts  of  the  posterior  rhinoscopic  view  are  then  seen  by  slight  move- 
ments  of  the  mirror  in  different  directions. 

Posterior  Rhinoscopic  Vitw  (Fig.  2).' — It  should  l)e  borne  in  mind  that  as 
we  are  looking  at  the  na80-pharyngeal  cavity  fn>m  below,  both  tbe  anterior, 
lateral,  and  posterior  wall8  will  appear  conaiderably  foreehorteued  in  a 
vertical  direction,alflo  that  the  portionof  the  lateral  waU  of  the  cavity  which 
is  in  front  of  the  mirror(and  which  therefore  roquires  the  mirror  to  make 
with  it  an  angle  larger  than  45  )  ia  subjected  to  a  horizontal  foreahorten- 
ing.  The  former  ia  minimised  by  holdbng  the  mirror  as  high  as  possible, 
the  latter  by  placing  the  mirror  in  the  position  recoinmended  by  Zaufal  for 
Ig  the  Halj>ingo-pharyngeal  fold,  \\z.  low  dowu  in  the  pharyux  with 
back  against  the  tonail  or  posterior  faucal  pilJar  of  the  opposite  side. 
Uvula.  and  So/t  Palate, — AlK)ve  the  posterior  surfaee  of  the  uvula  (a)  is 

'aeen  a  rounded  ileshy  eminence  {h),  the  uvula  cualiion,  and  on  eithur  side, 
receding  into  the  distance,  the  levator  cushion  {d).  Tlie  neptum  (c)  appears 
08  a  pale  median  ridge  broadening  alfove.     On  the  two  sidee  are  conimonly 

[aeen  prominences  of  the  mucous  membrane  (/,/)•     The  choamr.  or  posterior 

rt»  (j,  fj)  are  visible  as  two  oval-shaped  openings,  one  on  either  side  of  the 

>tum.     The  lowermcKit  part  of  the  oval  is  uaually  concealed  by  the  soft 

ite.     Owing  to  the  foreehortening  they  nppoar  shnrter  than  they  reftlly 

|ara  In  each  are  commonly  seen  the  thre<t  turbinalud  bodiea  aud  the  two 
upper  meatuses.  The  in/erior  turbinatfd  hodi/  (//.)  appears  iis  a  rounded 
Bwelling  at  the  bottom  of  euch  chonna,  a  large  portiou  of  it  being  hidden  by 
the  velum  ]>alati.  It  is  gunerally  gray,  and  corrugale«!  on  the  surfaee. 
The  middlt  tarhinated  hody  (i)  has  a  light  roti  colour  antl  n.  Hinrx)ther 
surfaee  I  ta  septrtl  surfaee  can  often  be  traced  running  forwar«ls  into  tho 
nasal  c.ivity.  The  auperior  turbinated  body  may  apjteur  a«  a  narrow  lodge 
ranning  parallel  to  the  middle,  but  it  is  not  always  ulearly  viBil)le.  The 
posterior  end  of  tho  inferior   turbinJited   b<>dy  maj  become   tem|x>rarily 


>  Ibidtm.  p.  100. 
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Bwolleii  bjr  the  distension  of  its  erectile  tissue.  Of  the  tJircf  vieatuses  the 
inferior  catiuot  be  seen,  owing  to  the  poaitioa  of  the  inirror.  Eustachian 
Orijice. — Immediatelj  to  the  outer  dde  of  euch  choaiiii,  nnd  apparently  on  a 
level  with  the  middle  lueiitus,  is  seen  th«  oriHco  of  the  Eustachian  tube  (/), 
or  rather  the  deprtssiou  leading  to  it.  It  appearu  sik  h  hght  triangular  de- 
pression  with  a  dark  outline,  the  base  of  the  triangle  lieing  directed 
inwards  toward8  tiie  margin  of  the  choana.  Above  it  is  the  Eustachian 
cuahion  (/>•),  wliich  appears  as  a  tliick  red  lip.  Rehind  it  curves  dow]iwards 
U8  the  siilpingo-pharjngeal  fold  (/),  and  iu  front  it  paasea  into  the  less 
Nvell-iuarked  wilpingo-palatine  fold  (7?t)-  Though  in  reaHty  on  a  lo\ver 
le^■el,  the  upper  luargin  of  the  Eustachian  cusbion  apjteara  iu  tlie  mirror 
higher  than  that  of  ttie  choana.  Inimediately  above  the  upper  margin  of 
the  Eustachian  cushiou  is  seen  the  roof  of  the  ua80-pharynx,  and  tracing  this 
backvrardB  it  passes  graduallj  into  tlie  poaterinr  wall,  a  depres.siou  being  often 
visihlc  in  the  median  line  at  the  junction  of  the  t\vo,  the  opening  of  the  so- 
called  piiaryngeal  bursa.  To  the  outer  side  of  Ihe  cushiou  (as  regards  its 
rhinoBcopic  vievv)  is  seen  the  foesa  of  EosenmuUer,  whieh  is  often  traversed 
by  banda  at  the  point  (ti). 

Examination  itnlh  the  Probe. — Tlie  eonsiatence,  form,  and  mobility  of 
these  parts  may,  under  favourable  circumstaucea,  be  ascertained  by  the  use 
of  a  post-nasal  prol)e,  under  guidance  of  the  eye,  or  a  probe  niay  l>e  intro- 
duced  through  the  noae,  its  movementa  being  watched  in  the  rhiuoscopic 
mirror.  For  the  fonner  purjio.'«  the  probe  .should  be  a  long  one,  and  bent 
at  right  anglos  at  a  distanee  of  about  lA  inch  from  its  distal  end.  It  is 
best  made  of  silver,  so  that  tho  citrvt;  may  be  altered  if  deaired. 

Difficulties  in  perfm-miiuj  Posterior  Jihinoscopi/. — These  are  chietly  two- 
fold — -(1)  IiTitabihty  of  the  tongue  and  pharynx,  which  can  generally  be 
overcorue  by  spraying  in  or  plugging  the  parta  with  a  5  or  10  per  cent 
sohition  of  hydrQchlorat6  of  coc-aine ;  (2)  Obstniction  produced  by  the  8oft 
palate.  Contractiou  of  the  uiuscles  may  cauae  the  solt  palate  to  rise,  pre- 
veoting  ali  view  of  the  na.so-pharynx.  This  iuay  often  be  overeome  by 
erj^aining  to  t!ie  jwtieut  that  he  ia  not  retpiii'ed  to  di>  anything  but  open 
hia  mouth  and  breathe  in  the  ordinary  way.  If  this  faila,  one  of  the 
following  devices  may  be  tried,  viz.: — (1)  Direct  the  patient  to  sniff  up 
gently  through  tlie  uose ;  (2)  Make  hini  pronounce  a  nasal  souud,  such  as 
the  French  wftrd  "ou"  or  the  Euglish  "hang";  (3)  Cause  him  to  make  a 
snoriug  noise ;  (4)  luatruct  bini  to  take  a  succession  of  short,  sharp,  gaaping 
inBpiralions.  AVhen  it  in  iuipoKsiUle  to  cause  relaxation  of  the  palate  by 
these  means,  or  in  casea  in  \vhicli  tlierc  is  not  sufficient  space  between  the 
velum  and  the  |)osterior  pharyugeal  wall  even  when  the  palate  is  relaxed, 
that  organ  shoidd  be  drawn  forvvarJs  \viih  a  WliitB'a  palate  hook.'  This 
instrument  ia  made  of  a  sqiui.re  steel  bar  about  o  millinietres  thiek,  termi- 
nating  in  a  loop  of  pure  eilver  wire,  heuvy  enough  to  hold  the  palate  and 
yet  light  tiuough  to  be  changed  in  hliape  by  the  fiiigers  if  required.  On  the 
bar  slides  the  attTchment  which  clumps  uver  the  upiier  lip  and  holds  the 
retractor  iu  jtosition.  Tliis  slidiug  attachment  with  two  urms  re^uires  no 
tixatiou  to  koep  it  in  positiou,  the  tension  being  alone  sutticieut  to  make  it 
immovable.  For  greater  security,  however,  iu  performing  an  operation,  a 
small  tixation  serevv  is  added.  The  mode  of  aiiplicjition  is  as  follovrs: — The 
hook  is  held  Vjetvveen  the  thumb  aud  first  two  Hujiers  in  the  manner  8hown 
in  Fig.  3,  and  a  rhinoscopic  mirrur,  previously  warmed,  is  grosped  bctweeii 

*  See  articles  by  the  aulhor,  "A  Recunt  Improvenient  in  Posterior  RhjnoscopT"  {Briiitii 
Medieal  Journal,  Vi\h  .ranuary  1889),  aud  "  Furllicr  Eonurks  on  the  Self-retmining  Palate- 
hook"  {ibid.  2etb  Junts  1890). 
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the  last  two  fingers  and  the  palm.  The  tongue  being  lield  dowTi  by  an 
aagular  depressor  iu  the  left  hand,  the  hook  is  introduced  weU  behind  the 
veluin,  and  the  patient  being  told  tt:>  close  his  lipa  around  the  hook.  without 
biting  it,  and  iuspire  through  the  noše,  the  clainp  is  pushed  rapidlj  fonvard 
with  the  second  tiuger  of  the  right  hand  until  the  limpa  are  preuscd  firudy  into 
the  depresajons  on  either  side  of  the  noše,  where  they  i-emain.  The  alre)idy 
warnied  njirrorcan  tlien  iminediately  heemployed  to  view  llie  n.'iso-pharynx. 
The  patient  ahould  be  directed  to  breathe  deeplv  during  the  exainiuulinn. 
Reiuoval  of  the  hook  is  ateoiupllHhed  by  catching  aml  drawiug  ha(;kwards 
vrith  the  linger  the  iiudor  jiart  of  the  sliding  atUit-hment  By  adopting 
this  plan  the  hook  need  only  be  kept  in  for  a  very  short  time  for  a  RJiLple 
examinatiou.  Cocaine  ia  »i8ually  required,  bwt  iiiay  often  bedispensed  with 
for  a  siiuple  inaj^ection  wlien  tht'  pahite  is  \vejik  and  the  patient  not  very 
seusitive.  The  coeaine  is  bost  upphed  by  injecting  iuto  either  nostril,  vrith 
a  stnall  HyTiuge,  a  fe\v  dro}«  of  a  10  per  cent  solution,  and  holding  the 
pationts  hemi  well  biu:k  so  as  to  let  it  run  over  the  velum.  For  examina- 
tion  of  the  naso-pharynx  the  hook  is  invaluable,  aa  it  reudern  narro\vne8ft  of 
the  po8t-f>aLital  cleft  no  impedinient.  Other  adviintages  are  that  a  large- 
sized  niirror  (one  having  a  diameter  of  2  4  of  au  inch)  can  U8ually  l>e 
emjdoyed,  the  illumination  of  the  parts  is  con8equently  hrighter,  and  as 
there  is  a  iarger  Keld  of  viaion  the  iliftereut  structures  are  more  ea8ily 
recoguised.  The  view  of  the  anterior  and  poaterior  waU«  of  the  cavity  is 
also  less  foreshortened ;  indeed,  for  anatomical  reaaous,  no  inspection  by 
rhinoscopj  of  the  posterior  wall  can,  as  a  rule,  be  considered  com plete 
unless  some  meana  are  used  for  drawing  forwjird  the  jmlate.  A  little 
practice  on  the  part  of  the  surgeon  enables  the  hook  to  I«  employed  in 
almoat  auy  adult  rase  at  the  tirsb  eitting. 

The  iK>sterior  wall  of  the  na8o-pharynx  mav  also  Ikj  examined  dirf.ctly, 
often  up  aa  high  as  tlio  pharyngeal  buraa,  by  inserting  the  [»alate  hook 
looHely,  tilting  its  distal  end  wull  u]i,  and  throwiug  back  the  [latienta  head 
os  far  aa  poesible.  Other  palate  ho<jks  have  been  devised,  but  this,  aa  far 
as  I  havG  aeon.  is  the  most  jiractical  one.  Some  authors  also  recommend 
tliJit  the  jialate  be  drawn  for\vard  by  rubl)er  tubing  iuserted  through  ttie 
naaal  uavities. 

(c)  Pnipation. — ludirect  palpatiou  vrith  a  probe  haa  already  been 
meutioiied  ;  direct  paljmtion  with  the  tinger  may  be  anterior  or  posterior. 
Anterior  |>alpttion  is  done  by  inserting  the  Uttlo  (ingot  through  the  vestibule. 
The  anterior  part  of  the  septum  and  inferior  and  middle  turbinated  Itodies 
ean  be  reached  by  this  nicthcnl.  l'i>sterior  paljjation,  liy  inserting  the 
finger  into  the  na8o-pharynx.  i«  a  prt)cei*diug  more  friM[ueut.ly  <'mployi*d. 

MrUiod  of  jirr/oniiiii(/  roHtrrior  PaJpation.  —  The  patient  l>eing 
.seatiHi.  the  siirgeon  sUinds  on  one  aide.  and  with  his  ami  going  behind  tlie 
[)ati<;nt'a  liead,  holds  a  simple  gag  (such  as  Meyer'8)  in  position.  He  then 
paaaes  the  forefinger  of  the  op{MMite  hand  (]>refcrAbly  the  left  on  aceount  of 
itR  Hiualler  aize)  rapidly  to  the  p<»8tcrior  wall  »f  the  pharynx,  and  up 
iK^hind  the  snft  palate,  until  the  iKdsl-erior  edge  of  the  nasiil  »eptuui  ia  felt  aa 
a  thin  hard  ridge.  On  either  siib'  of  the  septum  tlie  posterior  enda  of  the 
inferior  turliinuted  IhkUms  (aometimes  those  of  the  middle  turbitjated  lKxirej» 
al8(j),  e8[Kjeially  if  they  are  at  aH  8WoUen,  give  the  iuipression  of  soft 
cushtnna  T}»ey  may  be  considered  abnormal  if  they  project  into  tho  naao- 
>harynx.  The  situation  of  the  Euatachian  cnahion  and  orifice  and  the 
lpingo-pharyngeal  fold  can  also  bo  felt  on  either  aide,  and  U^hind  these 
SaaenmilUers  ioeea^  Tho  riMjf  and  pi^tsterior  wall  of  the  utia(>-pharynx 
ihoiild  be  carefully  examined.      Nornuilly  the«i3  |>art8  have  au  uneven. 
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irregular  surface,  but  when  adenoid  vegetationa  are  preaent  they  are 
st-uilded  \vith  more  or  less  peduuculated  -^^Tovvtha  of  ali  sizes  and  ahapea. 
Palpation  must  be  rapidly  executed  as  it  may  produce  retching.  The  tirat 
joint  of  the  aurgeon'«  foretinger  may  be  conveiiieutly  protected  from  the 
patient'8  teeth  by  WTapping  a  piecii  of  linen  rouud  it.  Difficulty  ia  getting 
a  child  to  open  ita  mouth  ciin  u.8ually  bc  uvercouie  V>y  moral  Buasion ;  if  not, 
pressure  of  ihe  cheek  between  the  jaw8  Mrith  the  Hurgeon'6  lingera  will 
accompliah  it.  DitMculty  in  passing  the  finger  behiud  the  soft  palate  ia  to 
be  met  by  inserting  it  at  the  laterul  part  of  the  palate,  cloae  to  the  tonail. 
No  force  ahould  be  iised.  Wheii  the  palate  ia  passed.  the  beginner  ahould 
be  careful  to  pass  his  tinger  rapidly  up  to  the  roof,  and  feel  for  the  septum, 
otherwiRe  it  may  be  gra.sped  by  the  palate  and  never  reach  the  vault  at  ali. 
For  an  examination  of  the  acceSHory  cavitiea  of  the  noše  the  reader  is 
referred  to  p.  411. 

2.  Nose:  Local  Ansesthetics 


The  druga  that  may  be  employed  for  the  induction  of  local  anseetheaia 
of  the  niucuus  membrane  of  the  uuse  and  naso-pharjTis  are  mentkol,  cocaine, 
ewcavm,  and  chlon-tone  ;  in  connection  \vith  these,  for  reasons  t-o  be  preseutlj 
stated,  mention  should  be  niatle  of  the  liquid  extractof  the  auprarenal  gland. 
The  above  druga  posaesB,  in  varying  degreeSj  an  ischjtmic  as  well  aa  an 
antcBthctic  action,  and  their  relative  value  depends  upon  the  purimsea  for 
which  they  are  required.  The  {.Ksints  to  be  considered  are: — (i.)  Strength 
of  solution  required ;  (ii.)  Method  of  appliaitiou  ;  (iii.)  Rapidity,  intensitj, 
and  extent  of  ana-stliesia  produced  ;  (iv.)  General  and  local  action  upon  the 
circulation  ;  (v.)  After  effecta. 

Meuthol  is  of  aervice  in  relieving  local  irritation  and  cougestion,  and  ia 
employed  in  oily  solutions  of  ten  tn  thirty  grains  to  the  ounce  by  meana  of 
a  Bpray.  The  amvsthesda,  comitared  \vith  tlnit  y)roduced  by  cocaine  and 
eucain,  is  alight  and  insullicient  to  permit  of  it  being  used  in  surgical  work. 
Cocahic.  —  The  strengtlis  of  solutiona  conmaonly  recomrnended  are 
esceasive.  Far  the  purposes  of  esaniiuation  of  the  nosCj  or  the  pas.sing  of 
a  Eustachian  catheter,  a  5  per  cent  solution  of  the  hydrochloride  of 
cocaine  m»y  be  used,  but  a  2  per  cent  solution,  if  fre8hly  prepared,  will 
generally  produce  aufficienb  antuBthesia  and  ischternia.  For  operative 
purpoaea  the  strength  of  tlie  aolution  should  be  from  10  to  15  per  cent. 
It  18  im]iortant  to  renieniber  that  cocaine  when  kept  in  solution  loses  its 
aniCHthetic  actiou. 

Upon  the  methoil  of  a]iplicutton  of  the  drug  will  largely  dejiend  the 
degree  of  aniestheaia  produced,  and  cou8equently  the  degree  of  disjcomfort 
afforded  to  the  patient,  and  the  faciUties  to  the  operator.  A  Bpray  used  in 
the  narea  will  not  produce  so  uniform  and  localJsed  an  anjeathesia  aa  a 
saturated  pledget  of  cotton  wool  carefully  adjusted  to  the  part  to  be 
treated.  Mureover,  8praye  involve  a  wa8te  of  the  drug,  and  are  no  doubt 
responeible  for  not  a  few  of  the  toxic  resulta  Speaking  generally,  a 
globular  pledget  introduceii  on  forcej)«  ia  not  ao  efficacioua  a«  one  spindle- 
shaped.  A  spindle-almped  pledget,  an  inch  to  an  inch  and  a  half  in 
length,  can  be  convenientIy  made  by  lightly  wrapping  abaorbent  wool 
rouud  the  tapering  end  of  a  small  ■vvhalebone  probe,  which  after  being 
dipped  in  the  solution  of  cocaine  can  be  alipped  into  the  nose  so  aa  to  lie 
parnllel  with  the  turbinate  bodv,  the  pledget  being  steadied  with  the 
pointa  of  forceps  whil8t  the  whaIebone  probe  ia  withdrawn.  For  poat- 
nasal  and  na8o-pharyngeal  operations  local  ansestheaia  may  be  obtained  by 
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dropping  the  eolution  directly  upon  the  part  to  \)e  treated  froui  a  long 
straight  nozzle  of  a  sjringe  paased  througli  the  nares,  the  head  lieiag 
throwu  backwards. 

Cocaiiie  b  [lerha]^«  more  rapid  and  intenue  in  its  action  than  eucaine.and 
on  that  accouut  maj  be  regarded  as  the  better  ansesthetic ;  but  it  bas  itei 
dniNvbocks  which  will  be  presentlj  roentioned.  Gray^  haa  pointed  out 
that  tbese  drugs  are  more  j»enetrating  vvben  disaolved  in  equul  parts  of 
dilute  alcohol  and  aniline  oil,  and  recommenda  a  solution  of  five  j»art8  of 
cocaine  dissolved  in  thia  vehicle  fitr  iuduction  of  auiesthesiji  of  tlie  ear. 
ThiH  Hohition  he  tinda  peuetrates  the  tissues  vrithout  deatrojing  theiii,  and 
prudiicea  a  more  complete  autestheaia  than  the  aqueou».  Unfortunately, 
akrming  sjmptoms  of  proetration,  pallor,  and  cjanosi«  may  foUow,  which 
miist  be  ascribed  to  the  toxic  eHect  of  the  aniUne  oiL'^  Another  useful 
solution  is  a  r>  per  cent  in  equal  parts  of  glycerine  and  rectified  s])irit. 

Cocaine  is  a  vaso-constrictor,  and  produces  that  ischairnia  ao  seniceable 
both  in  investigating  and  treating  diseases  of  the  noše.  UnfortunateIy,  it 
.  haa  a  depressing  action  on  the  heart,  whicb  may  give  rise  to  most  untoward 
Bymptom8  and  inconvenieuce  to  the  oj^erator.  In  iirescribing  it  for  the 
patient's  own  uae  one  haa  to  bear  in  mind  the  ix)a8ibility  of  a  vicious  habit 
being  acquired-  The  diaturbances  of  senaation  caused  by  the  aniesthetic 
action  of  the  drug  may  ^^rsist  for  hours,  or  even  day8,  ao  that  some 
patients  prefer  the  sniall  aniount  of  di^conifort  occasioniiH^l  by  minor  mani* 
pulations,  such  as  the  pasaige  of  an  Eustacbian  catheter,  to  the  after  effects 
of  the  drug.  The  toxiG  sjinptoms  when  they  arise  may  be  oombated  with 
inhalation  of  the  vapour  of  nitrite  of  amyl  and  stiraulants. 

Eucaine? — What  bas  already  been  said  in  speaking  of  cocaine,  with 
reference  to  the  strength  of  Holution  and  the  niethod  of  application,  is 
applicable  to  the  uae  of  eucaine.  Local  ana!.sthe8ia  is  perhai^«  not  so  rapidly 
produced  by  eucaine  as  by  cocaine,  and  it  may  be  that  proportionately  eis  the 
drug  is  lesa  toxic  it  is  also  leas  powerfuL 

Upon  the  application  of  a  5  or  10  per  cent  aohition  of  eucaine  to  the 
mucoua  membrane,  hypersniia  occurs  as  an  immediate  result ;  ihh  \»  in  the 
rinajority  of  caaea  but  an  initial  bUisb,  rapidly  pasHes  otf,  and  gives  plače  to 
an  iscbtemia  which,  as  seen  in  the  uose,  is  generally  leas  niarked  than  that 
produced  by  cocuinc.  It  is  unusual  tu  nieet  vvitli  e.Kcessive  or  une.xpeeted 
n*morrhage  foUovviug  operations  done  under  eucaiue  aniesthesia,  such  a.s  is 
not  uncommonly  met  with  after  the  use  of  cocaine ;  thia  is  no  doubt 
acc4}unted  for  by  the  ac:tion  of  eucaine  upon  the  peripheral  vesseLs  already 
alluded  to.    A88«x;iated  with  the  initial  liyix>n>^mia  is  an  increased  salivation. 

The  after  effects  of  eucaine  are  less  unpleasant  Ihan  those  pnxiuc*?d  by 
cocaine,  and  are  more  tr.msienl.  Those  who  have  experienced  the  elfect  of 
both  drugs  have  exitrejwed  adecided  preference  for  eucaine.  Eucaine  is  free 
from  the  toxic  j)otentiality  of  c«icainc,  and  is,  therefore,  of  considerable 
aervico  aa  an  eihcient  aubstitute  in  caaea  iu  which  an  idiosyncraay  for 
>  cocaine  would  preclude  an  operation. 

Chlorefone  \b  iicetonchlorofonn,  or  trichlor  tertiary  hutyl  alcohol,  Tt  is 
formad  when  ciiu8ti<i  potash  is  8lowly  addetl  to  <!<|ual  weiglitfl  of  chloroforni 
and  acetoue.     Lociilly  it  acts  like  cot;aine  lus  a  jjerijjheral  an;<  md  ia 

aaid  to  lie  free  from  the  dei>reH«iug  elfects.     It  alao  posseaaeb  ,    i  •  pro- 

perties,  and  haa  been  founa  of  service  in  preserving  aolutions  of  supr.n-.  i  m 
nd.  Suthcient  tirne  haa  not  yet  elapseil  tu  determine  its  tnie  vuluo 
itively  with  the  other  local  anivathetica. 

>  Lautea*.  Auril  21,  \W0,  vol.  t.  |>.  \VJi:,.  >  I^nat.  April  30,  lOOO. 

'  JMtišk  Med.  Jouinal,  Jan.  t«,  1897,  vol.  1.  p.  134  ;  Kov.  37.  1897,  voL  ii.  p.  l&eo. 
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Liquid  extract  o/  the  »uprarenal  ijfand  in  perhaps  the  most  powerful 
vuBO-coiiBtrictor  we  iX)S8e88,  and  on  thnt  account  must  he  mentioned  here. 
WheD  ftpplicfi  U*  the  mucoua  memlmmes  the  parts  are  shninken  and  ren- 
dered  UIikmUchh,  and  tliis  renders  it  8pecially  vahiable  in  coutroUing 
liii'im>tTh:tgc  und  ohtaiuiug  a  comparatively  bloodless  field  in  uasal  6urgery, 

'1'ltL'  iBcl»iuiiua  it  indneL'8  givea  it  a  sjMjcial  value  iu  the  treatment  of  hay 
fever,  na  its  locnl  eHect  cau  be  repeatedly  obtaincd  without  the  riak  of 
ontailing  tliu  vicious  habit  of  cociiine. 

It  itt  very  important  that  the  solution  should  be  freBhly  prepared,  and 
tliis  huH  liilherto  been  an  inipi-diinent  to  its  use.  The  difficulty  has  been 
nnit  in  tvvo  waya :  by  tho  addition  nI'  a  preservative,  sucJi  as  uhloretone,  to 
the  rtquf'on8  fxt:ract;  and  hy  8upplyiiig  it  in  small  cyliudrical  glasa  c-apsules 
known  as  "  hy|>odennuU\s,"  *  each  contaiuing  one  cnbic  centimetre  nf  a 
standard  sohitjon  Rterilised  in  a  nianner  which  viill  retain  ita  propertiea 
uuiuipairi'il  iV>r  a  limgthened  period. 
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Skin  Affections  of  the  Vestibule 

TiiE  alfoctioDs  of  the  oritices  of  the  noše  or  vestibule  are  more  properly 
described  under  the  headings  of  the  varioiia  skin  affections:  yet  it  will  be 
op|X>rtune  tu  numtiuu  tbc  principal  skin  diseas<>s  that  are  here  encountered, 
if  only  for  tlio  sake  of  a  completeness  in  local  claasification.    The  com- 
rnnnest  is  ec^oma.  which  we  ti  od  principallj  a«  the  result  of  the  constanfe 
iSJtpoanro  of  the  skin  to  inntating  discharg^,  the  most  common  of  which  is  * 
thnt  of  ordinary  rhinorrhi>?a.      This  ia  most  commonly  found  in  voung 
ohildrcu   suffering   froni   acute   or   chronic    rliiuitis,   vrhen   the   resulting 
eczcnm  of  the  vestibule  nmy  be  tissocinted  with  an  external  herpes^     "VSTien 
<lue  t(^  the»e  eauses  it  is  usnallv  seen  os  a  moist,  intlamed,  and  sore  sorfaoe 
with  litile  or  no  iudiing.     In  the  more  chronic  ailments  of  the  noše  it  is 
uot  common  to  tind,  at  the  anterior  and  posterior  angles  of  the  noetriJ, 
minuto  tissures  api^arentlv  extending  hardlv  to  a  greater  depth  than  that 
of  the  epitheliuni,  vrhich  nevertlieless  are  extremely  painful  and  olistinate 
in  healing.     Karolv  do  vre  tind  the  chronic  forms  of  eczema  such  as  aflfect 
the  eit^inial  auditory  meatus  and  are  dependent  upon  oonstitutiunal  ruther 
than  Kieal  cau8e.s.     Yet  novr  and  again  >Te  see  a  chronic  eczema  aseodaced , 
witb  whac  appears  to  be  sycosis  involving  tlte  hair  follicles,  when  indeed] 
the  patient  sut)ers  t roni  considcrable  s^velling  of  the  noae  and  eztreme  pain  t 
in  tn«  rogiou  of  the  follicles  at^lcted.     The  latt«r  niaj  also  be  the  initial 
site  of  a  septic  prxx>ess  responsible  for  the  necrv^is  of  so  much  tiasue  as  to 
iuduce  trne  furuneulus.      Tlie  pn^osis  of  suoh  affections  is  necessarilj 
guided  by  general  principles,  though  so  br  as  an  ecx«>ma  is  dependent  up«>n 
aoute  or  chronio  rhinitis  a  cnre  of  the  ddn  afibction  wiU  aeoeBBaiilj  depend 
upon  the  remoral  of  its  »tiologicMl  £Mtar.    In  trakmeat  we  aie  goided 
agun  Irf  geiMral  principles^  the  niain  endcAvour  beiiig  to  pniteet  the  i^i<^| 
tated  win  from  ihc  ducliarge  floving  orcr  iw    Tbwe  is  no  beiter  loodl 
applioation  for  this  purpoee  than  the  vaselioe  of  «w*iw<ww  though  it  ia| 
oilen  advisable  lo  use  it  in  conjunction  vrith  oside  of  udc,  or  miui  a  few ' 
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grains  of  calomel.  A  convenient  jiLin  is  to  dilute  the  zine  ointment  with 
an  equal  part  of  pirutlinuiia  Ihiiilum,  vvliich  luakes  it  of  snch  consistence  that 
It  can  be  applied  vvith  alcamel-hair  brush.  Where  the  eczema  ia  associated 
with  suppuration  about  the  hair  folliclea  tlie  diluted  nitrate  of  mercurjr 
ointraeat  is  sometimes  used  with  benelit,  while  sulphide  of  calcium  may  be 
occaaionallj  given  with  great  advantage.  Of  courae,  where  funinculua  is 
forining,  hot  fonientations  must  be  used  freelj  and  incision  made  as  soon 
03  pointiug  is  delined. 

Otlier  8kiu  atlectious  of  the  vestibule  of  the  nese,  such  as  Inpus  and 
Dlher  infective  proc^asea,  are  occa8ionally  met  with  in  conjunction  \vith  the 
same  aflections  of  the  adjoining  mucous  membrane ;  and  of  course  their 
[itreatment  must  he  guided  by  collateral  indications. 

Affkctions  of  the  Skptum  Nasi 

AffectioDS  of  tlu!  septum  nasi  may  be  classified  according  os  they  are 
8imply  malfarmations,  or  are  definitely  pathologioal.  Probably  there  are 
no  congenital  malformations ;  for  the  varioua  diatortions  and  thickenings  of 
the  septum,  vvhether  cartilaginous  or  bony,  are  never  seen  during  the  first 
few  jears  of  life,  seldom  indecd  under  the  age  of  seven ;  though  it  is  weU 
to  remember  that  there  may  e.xist  the  congenital,  more  or  l^a  complete, 
ooclusion  of  the  posterior  nares  by  a  merabranous  {»artition. 

The  only  \»athological  conditions  of  any  importance,  apart  from  hyper- 
trophy  cf  the  erectile  tissue  which  will  be  discussed  in  its  plače,  are  abscess 
and  perforation.  Abscess  is  occaaionally  met  with  as  the  result  of  trau- 
matiam,  the  immediate  cause  being  a  comjiound  uomminuted  fracture  of  the 
triangular  cartilage.  Occasionally  by  such  septic  process  the  whoIc  of  the 
cortiloge  is  sometimes  destroyed,  leaving  the  noše  j>ermanently  deformed. 
Tlie  rhinoacopic  appearanccs  are  peculiar :  the  nostrils  obstructed  by  a 
emooth,  fluctuating  tumour.  8}TnmetricAlly  disposed  on  the  two  sides,  is 
cliaractcristic  enough  for  ejwy  diagnosis,  though  of  course  the  fluctuation 
inay  Ihj  caused  by  elTused  bhjoil  at  a  stage  prior  to  the  onset  of  suppuration. 
The  only  :reatment  is  to  open  the  abscess  on  both  sides  and  pass  a  drainage 
tul)e  through  the  septum  so  that  it  may  emerge  at  both  nostrils.  The 
ab8ce88-cavity  can  then  be  irrigated  until  j)erfcctly  svreet  with  some  common 
antiscptic  tluid.  Abgnjesses  uiay  also  probably  arise  from  other  causes,  such 
48  t\ibercle  or  the  breaking  down  of  a  gunima;  but  in  this  čase,  although 
the  triangular  cartilage  may  be  completely  de«tToyed,  no  malfonnation  of 
the  uose  will  result  provided  neither  the  nasal  bones,  the  peipendicular 
plate  of  the  ethmoid.  nor  the  vomer  are  involved.  Indeed,  iierforations  of 
the  triangular  cartilage  are  not  uncommun,  and  raay  follow  ty|)hoid,  scarlet, 
and  pos3ii>ly  other  fevers.  Sometimes  thcy  are  the  result  of  ulcenition, 
induc«!  by  constant  removal  of  the  insj)ia«itc<l  mucus  with  the  finger, 
«ud  then  are  often  iiiiHo<',iuto«l  with  epistaxi8.  Wlien  invi»hing  the  bony 
»eptunj  they  aro  g«!tieraUy  «y]»hilitic,  though  I  have  good  reaaon  for 
believing  they  ntay  fulIow  iniluen/a  and  ])Ossibly  even  cdmple  catarrhal 
processea. 

Malfonnations  of  the  septum  arise  owing  to  some  irregularity  in  the 
develo])m(.nt  procesa.  It  would  ap|»o«r  that  the  pcptuni  liaving  aminged 
for  a  ccrtaiu  uxtent  of  growth  in  a  vcrlical  din^ctiou,  and  for  a  ccrtain 

nof  prominonce  in  tlio  notne,  iH^Jun«  arrested  in  suoh  <Miileavour  by  the 
f  c<^>rre-<<[>omlitig  otilargcitunit  of  the  niiiuil  fosHie  them.si>lveA  in  their 
vertieal  diami^U^r.  Thus,  hIiouM  the  septum  ooutinue  iL8  attenipta  at  ex- 
tending  after  its  limits  have  btien  lixod,  it  will  Hpead  itnelf  by  df    '  in 

»iher  oiroctions;  and  in  this  manner  may  be  aucounled  for  tht>      us 


« 


376     NOŠE:  DISEASES  OF  NASAL  OEIFICES  AND  SEPTUM 


of  the  septum  which  are  so  conunnn,  as  well  as  the  ridges  and  epura  so  fre- 
quently  responsilde  for  nasal  sti^iiosia 

The  deviutiorjH  in  themselvea  are  generally  uf  lesa  importance  thau  the 
thickening  at  the  angle  of  deviation  on  ita  convex  side ;  and  the  obstruo- 
tion  therebj  produced  can  generally  be  correctod  sutticiently  by  paring 
with  the  kniie  ur  8aw  the  actual  thickening,  Such  thickeniugs,  \vhether 
cartilagiuouB  or  osseous,  are  ofteu  out  ul"  ali  prnportion  to  the  amouut  o( 
devialiou,  and  assume  such  a  size  that  they  Tnay  Vtlmjk  nioreor  lass  completoly 
the  fosistt!  by  pressure  on  inferinr  or  nu<ld!e  turbinal,  Indeed,  spurs  and 
ridges  are  otVn  Ibund  vvithuut  deviution,  when  tlniy  generally  ext€nd  in  a 
direction  up\vard»  and  backwards,  follovving  tlie  line  of  union  between  the 
voraer  and  the  pei-pendicular  plate  of  the  ethmoid. 

It  ifl  unnece88ary  to  apeak  of  the  8ynTptomB  induced  l»y  tbese  sept^il 
malforuiations,  seeing  that  they  do  not  dillt^r  froni  those  appertaining  to 
other  forms  of  nasal  stenosis,  \vhich  Jtre  discussed  at  length  uiider  the  artiele 
dtjvoted  tti "  Adenoids."  For  frequently  recurring  catarrhs,  wbether  of  noše, 
larynx,  brnncliiul,  or  Euatai-.hiiin  tubes,  a  spur  may  often  l)e  held  responaible. 
Occafiionally  irritation  iu  the  antruui  of  Highiuore  is  caused  by  such  pres- 
sure  of  a  spiir ;  vvliile  many  a  čase  of  ob8tmately  recurring  poljpu«  provea 
rel>elIioiis  until  such  an  obstruction  is  removed.  Siinilarly  paroxy8mai 
aueezing  and  aatlima  niay  lie  ascribed  to  etenoaia  of  the  tbsaie. 

The  tre^itment  is  uecos&vrilv  surgical,  and  the  removal  of  ridge  or  spur 
miiBt  be  carried  out  boldly.  The  handieet  instrument  for  luost  casea  ia 
Bosworth'a  Ha\v,  \vhicli  aerves  equally  well  for  bone  and  cartilai^e.  The 
destruction  of  umeous  membrane  entailed  is  of  little  conHb'quence  provided 
it  ia  not  removed  twj  freely  from  the  anterior  part  of  the  triangular  carti- 
lage;  and  it  is  of  n<»  great  con8equence  if  a  perforation  of  the  septum  is 
inadvertently  produced.  When  the  growth  uf  cartilage  is  so  far  forward 
as  to  block  the  vestibide  it  is  preferable,  wheu  possible,  to  save  the  mucoua 
membrane.  Tli  is  can  be  etfected  hy  turning  up  a  flap  with  the  raepatorj 
and  slicing  away  tlu;  cartilage  beneath.  Tlie  diaadvantage  of  a  ecar  in 
thia  situatioD  lies  in  the  fact  that  the  mucua  tenAs  to  dry  and  adhere  to 
it.  thua  cauaing  a  good  deal  of  irritation  and  often  epistaxia  in  the  act  of 
clejining  the  nostrils,  whether  \vith  the  finger  or  by  blovfing. 

For  simple  deviations  without  definite  ridges  varioua  procedurea  have 
been  ndvixvatetl,  the  onIy  8atisfttctnry  operation  being  that  of  Dr.  Asche  of 
New  York.  It  cons^ts  in  making  a  stellate  incisiou  over  the  deviation 
with  scisflor-forceps  deviaed  for  tlie  purpose,  and  then  with  a  speeial  instru- 
ment seizing  eacli  triaugular  piece  and  fracturing  it  at  ita  base,  thus  allow- 
iug  it  to  lie  iji  a  vertical  position  without  the  help  of  spliuts;  indeed,  this 
is  the  only  way  in  whic!i  a  corrected  deviation  can  be  insured  against 
returning  to  its  forraer  po.sition  aa  soon  as  the  presaure  of  retaining  spUnts 
is  removed.  Vet  even  in  A8che's  operation  it  is  advisable  to  hx  in  the 
nares  suitjtble  plugs  for  two  or  three  weeks.  Occasionally  small  spars  and 
ridges  must  be  removed  with  a  8aw  or  knife  before  making  the  atellate 
inciaiona  In  aH  such  o])eration8  on  the  septum  it  is  ceces8ary  to  watch 
the  čase  duriug  healing  on  account  of  the  freqviency  with  which  the  granu- 
lations  fungate  and  prevent  cicatrization. 

The  inflanuuatory  affections  of  the  septum  consist  in  hypertrophiea  of 
the  erectile  tissue  over  the  triangular  cartilage,  \vhich  take  forma  preciBely 
like  those  found  over  tlve  inferior  turbinalR,  and  sometimes  develop  even 
trtie  papillomata/  and  of  ulceration  and  perforation  either  of  cartilage 
or  bony  septum.     Such  ulcerations  are  for  tlie  most  part  found  over  the 

^   Fide  artiele  on  "  Beiiign  Gro\vtliB  of  tlie  Noše." 
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anterior  part  of  the  triangular  cartilage,  and  are  due  to  the  long-continued 
irritation  and  atrophy  of  the  mucous  glands,  thus  fhaugiug  the  nnruial 
membrane  into  a  thin,  friable,  dry  skin,  upon  wlueh  collects  and  dries  the 
mucuB  tlowing  from  adjacent  partB.  In  the  removal  of  this  inspissated 
mucus  with  handkerchief  or  tinger  the  friable  surface  is  torn,  and  thus,  by 
a  constant  rei>etition  of  this  process,  ulceration  Ib  induced.  which  iu  its 
tum  leads  t<>  necrosis  of  the  oirlilage  and  perforation.  Although  thia  is 
the  ordiuiir}'  courae  in  the  prodm^tion  of  n  f>erforation,  therv  is  no  doubt  in 
my  mind  tliat  siniple  catarrhal  ulceration  uf  the  mucus  membrane  covering 
the  septum  also  may  lead  to  perforation  in  regions  inacceasible  to  traumatic 
influence,  and  on  which  the  mucus  will  not  actually  dry.  Such  perfora- 
tions,  it  is  said,  are  found  sometimes  after  typhoid,  scarlet  fever,  diphtheria, 
etc.  Syphilis  is,  of  ccurse,  the  commonest  cause  of  destruction  of  the  lx)ny 
aeptum,  although  by  far  the  majority  of  perforations  of  the  cartilage  are  not 
Byphilitic,  as  used  formerly  to  Ije  supposed, 

The  treatment  of  hypertrophy  of  the  erectile  tissue  must  be  oonducted 
upon  general  priudples,  removing  it  with  snare  or  otherwiae  de8troying  it 
with  the  electric  cautery.  Tbe  ulcerations  must  alao  be  treated  upon 
common-sense  grcunds,  the  prime  object  l)eing  to  prevent  the  accumulation 
and  drying  of  the  mucus  over  the  sore  surface.  Nothing  is  better  for  this 
purpose  than  a  semifluid  zine  or  boric  acid  ointment.  Occa8ionally,  of 
oourse,  caustics  may  be  usod  with  advantage,  and  none  is  more  uselul  than 
chromic  acid  in  a  10  per  cent  solution. 

Bknign  Tumodbs  op  tub  Nasal  FosSi« 

Tba  ordiuary  benign  tumoura  of  tbe  noše  are  comprised  under  two 
Iga :  First,  tliose  consisting  in  hypertropliy  of  the  erectile  tissue,  and 
oontined  for  the  most  part  to  the  inforior  turbinals  and  the  anterior  i>arl  of 
the  septum ;  and,  eecoud,  those  ordinariJy  aiUed  polypuB,  which  spring  from 
Tarious  parts  of  the  ethmoid.  AH  these  are  unque8tionably  of  inflammatory 
origin,  although  in  many  teit-books  of  8urgery  they  were  till  lately 
ieecribed  as  adenomata  or  myxomata.  The  former  term  apparently 
included  the  true  hvjiertrophies  of  the  inferior  turbinals,  seeiug  that  the 
mucous  glands,  together  with   the  other  element«,  undergo   hyi>ertrophy, 

;while  polTpus,  being  oedematous  fibroma,  wa8  readily  mistaken.  for  true 
mjioma.  They  are  alway8  associated  ynth  a  catarrhal  condition,  and 
uodergo  fresh  increjise  of  size  wheuever  intlammation  is  set  up,  whether 
fronj  the  contraction  of  cold  or  from  the  use  of  irritating  measures  of 

'  treatment. 

( 1 )  Hypertrophio8  of  the  inferior  turbinals  must  be  distinguishe«!  from 
mere  vaacular  engorgements  of  tlie  venous  sinuses.  The  former  Always 
prescnt  a  more  or  less  lobulated  app«irance,  often  jiroducing  grovths  of 
cauliflower-like  appearance,  so  much  so,  iudeed,  that  thev  are  fre<juently 
mistiiken  for  papilloma.  On  the  other  haud,  mere  vaacular  engorgment. 
although  it  may  attain  such  size  as  to  till  complctely  btith  inferior  and 
middle  mcatus,  is  invariably  smooth  and  globular  on  tJie  surfjic«*,  whilc  it 
pits  to  a  curious  degree  on  uianipulation  with  »  pr«)lK\  The  applicAtion  of 
oociiine  uiuses  rapid  shrinkiug  of  the  tumefiu-tiori,  \vhile  it  han  little  or  no 

^«ffect  ujon  the  hy]tertrophic  condition.  The  two,  however,  are  frequently 
MBOciated,  and  both  may  prešinil.  aH  degrees  of  colour  from  bluish  white, 
under  couditious  of  Itical  or  geueml  au^mia,  to  a  dark  mullA^r}'  colour.  seen 

^^speciallv  in  those  posterior  hy}ieri '  -.vhich  [>roject  into  the  |^K)et-n«aal 

The  syin]>tom8  are.  of  coui-         <    wji\  with  thoM  produood  by  aoj 
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of  obstruction,  although  it  appears  to  me,  from  my  own  experience, 
thiit  the»e  hjpertrophies  of  the  iiiterior  turliinals  are  more  cle»i.rly  pro- 
ductive  of  asttinia  than  other  forma.  And  this  I  maintain,  although 
polypus  is  more  often  associated  with  asthma  ;  for  both  the  latter  being 
expre88ion8  of  a  common  intlammatar^  actioo  involviug  the  whole  respira- 
tory  tract,  do  not  appear  to  stand  to  one  another  in  the  same  relation  of 
cause  and  effecfc.  The  distinctJon  is  a  purelj  clinical  one  and  of  importance 
in  prognosis,  although  the  statemeut  is  difticult  to  substantiate  on 
theoretical  grounds.  As  far  as  local  Bjmptoms  are  coucerned  these  hyper- 
trophies  are  ahvajs  a.ss«'iated  with  much  catarrh,  and  a  greater  degree  of 
tlifliculty  in  extruding  the  secretion  than  is  accounted  for  by  the  actual 
amount  of  obstruction  to  breathing.  Mucus  is  often  seen  lying  imprisoned 
in  the  inferior  meatus  in  ropy,  tenacious  masses,  which  the  patient  is  unable 
to  remove  by  any  amount  of  blowing.  The  hypertrophied  masses  may 
attain  Buch  a  size  as  not  OQly  to  lili  inferior  and  middle  meatus,  but  also  to 
encroach  very  conaiderably  upon  the  post-nasal  Bjioce.  Iiideed,  when 
adenoida  are  jjresent  also.  as  sometiraes  happens,  the  post-nasal  space  niay 
be  cumpletely  hlled. 

The  diagnoais  between  these  hj^ertrophies  and  mere  vascular  engorge- 
menta  I  have  already  related,  while  they  may  be  as  ea8ily  distinguished 
froni  polypu8  by  the  tran8luceucy,  mobility,  and  uniformity  of  the  latter. 
The  trenitment  uousiatsin  the  removal  of  the  reduudant  tissue  hy  means  of 
the  cold  or  incandesceut  suare.  My  pi-eference  is  ibr  the  former,  as  it 
escitos  lesa  inflamrnation  in  the  surrDundiug  parts,  \vl»ile,  if  so  constructed 
as  to  couatrict  tlie  grovrth  very  8lowly,  there  need  be  no  more  bleeding 
than  in  the  use  of  the  incandeseent  snare.  Minute  hypertrophie8  may  be 
8uitably  dc3troyed  with  the  cautery  point,  though  8uch  treatment  is  too 
8low  for  the  larger  iiutases.  The  oi^veration  of  turbinwtoniy  need  only  be 
mentioned  to  be  coudeumed  ;  for  it  arti(icially  produces  an  atrophic  rhinitis 
with  niany  of  its  atteudant  miseries,  more  e8pocially  drynusH  of  the  ph!irynx 
and  laryux.  But  it  in  an  operation  more  easily  aecomplished,  and  requiring 
lesa  tirne  than  the  careful  triumiing  of  aa  hypertrophied  inferior  turbinal 
to  its  normal  limits.  and  so  is  mueh  patronised  in  some  quarter8.' 

For  the  posterior  hy|)€rtrophie»  the  snare  is  the onIy  instrument;  but 
in  the  aiiterior,  scis^ors  and  foreeps  may  often  be  used  vnlh  advantage. 

Finidly,  it  niay  be  mentioned  that  there  is  little  or  no  teEdency  to  a 
recurreuce  of  these  growths  after  complete  removal. 

(2)  The  Ijeuign  tumoura  aHeeting  the  ethmoidal  region,  vvhile  ali 
definitely  iuflammat(.iry,  are  more  complex  in  their  ietiological  appearanee 
and  habits  than  those  just  deacribed.  Thus  we  have  simple  mucous  polypi, 
cyatic  mucous  polypi,  pol)'pi  associated  mth  oaries  and  suppuration  in  the 
acces8ory  cavitie.H,  as  ucU  as  osseous  cyst8  and  liony  hypertroplues  of  the 
lujddle  turbiniila.  Upon  the  patholugical  relations  of  these  different 
iullammati>ry  gro\vtlis  it  in  hiuxily  necessary  in  this  plače  to  enter ;  suflice 
it  to  repeat  that,  although  the  older  pathologists  describe  these  growth8  aa 
rayxomata,  it  ia  now  the  faahion,  and  probably  correc-tly  so,  to  consider 
them  as  merely  cedematoua  forms  of  aU  transitious  between  granuloma  and 
hbroma.  No  trne  niyxoma  cells  are  ever  met  with.  The  growth8  are 
covered  with  cihated  epithelium,  even  \vhen  they  are  rather  to  Ije  considered 
as  oideraatoua  grauulations  springing  from  a  bed  of  ulceration.  In  the 
latter  eveut  the  grovvths  are  alway8  associated  with  suppuration ;  and  wheu 
thifl  is  the  caae  the  prognosis  ahould  be  guarded,  seeiug  that  the  extent  of 

'   l''idc  author's  presidential  addrasji  in  section  nf  Laryiigalogy,  anmial  meeting  of  Brit. 
Med.  A880C.,  Montreal,  1898. 
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the  miflchief,  and  the  question  whether  any  aocessory  cavities  are  Luvolved, 
often  cannot  I«  det«rmint'd  until  the  growllis  theuiselvea  are  reraoved. 
<3therwise  the  prognosis  is  altogether  favourable,  provided  the  surgeon  haa 
skiU  to  etfect,and  the  jMitient  the  jierseveraace  to  wait.  through  eradication, 
Indeed,  mucous  polypi  do  not  recur  in  spite  of  what  is  commonlj  believed, 
provided  they  are  cornjiletelv  i'eiiioved :  and  the  i^^>o.ssibility  of  ettecting  this 
depends  upon  the  acce88ibility  of  the  individual  gro\vths.  For  thtse 
;^rowths  are  nearly  ahvay8  raultiple,  generally  afteoting  both  fossa',  whUe 
lhey  involve  chietly  the  upper  and  lower  surtaces  of  the  uiiddlt;  turbinal. 
Cy8tic  polyi)i  are  curiou8ly  different.  They  are  8ohtary,  seldom  involve 
both  foaste,  are  situated  far  back  in  the  middle  meatus ;  and,  so  little  sign 
is  left  after  their  reino%'al  of  their  precise  situation,  that  it  is  inipossible  to 
effect  Bati8factory  after-treatment  as  a  guarantee  against  recurreace.  Yct 
they  often  recur,  rapidly  altainiug  as  before  their  reinoval  enormous 
dimenaions,  so  that,  growing  from  one  uiiddle  meatus  alone,  they  may  bloek 
both  fossje  as  well  as  HU  the  post-nasal  apace.  They  generally  contain  a 
thin,  yelJowi8h,  transparent  mueus  resembling  that  found  in  retention  in 
the  antrum  ;  while  their  waU8,  Miicroscopically  resembling  the  structure  of 
multi})Ie  polypi,  vary  considerably  in  thickneas.  Whether  these  cy8tic 
polvpi  are  <iriginally  obatructed  mucous  glanda,  or  vvhether  they  are 
diverticula  rcHulting  from  ooeluaion  of  some  acces8ory  sinus,  w]iich  I 
8trougly  Huspect  to  be  the  čase,  judging  from  the  certainty  and  rapidity  of 
recurrence,  has  not  at  present  been  detenuined. 

OBseous  cyst8  are  not  common,  thougti  they  may  attain  such  dimensions, 
difitending  the  naaal  boues,  deviating  tlie  8e]»tum  so  as  to  block  the  op{>o8ite 
foesa.  as  may  cause  complete  obstruction  of  naaal  respiration.  Their  causa- 
tion  is  obscure,  some  cases,  I  l>«lieve.  being  due  to  distension  of  the  wall8  of 
the  infimdibulum  from  retention,  and  some  to  ocolusion  nf  tho  s]«ice  formed 
by  the  incundng  of  the  middle  turbirmVs  frue  border.'  At  any  rate  they 
are  lined  with  e])itheUum,  and  geueriiUy  contain  masses  of  atheromatous 
material.  In  one  čase  I  found  the  iuterior  studded  with  amall  pol)']ii, 
Such  grovvtha,  of  course,  do  not  recur  after  removal,  and  the  prognosis  is 
alwayB  go<xl,  seeing  that  the  tumours  are  readily  amenalile  to  surgiwil  attack. 
Osseous  hy]»ertroi>hips  of  the  middle  turbinalsaresouietimesitf  Hullicient 
imi>ortance  trom  the  jiressure  they  prn<.luce  ujx>n  contiguou«  jnirt«  t<i 
net-OBsitate  removaL  TlK>y  are  the  result«  uf  simple  osteojihytic  jt^riustitis, 
and  may  or  may  not  be  iusaKiiated  with  polypu8.  Heuce  alao  the  proguoaiH, 
of  courae,  is  emiueQtly  aati8factory. 

Such  benign  tumours,  involving  various  regious  of  the  ethmoid,  may  be 
encountered  in  imtient«  of  either  sex  or  any  age,  thoiigh  for  the  most  jHirt 
they  are  commouer  in  men  and  extremeiy  rare  iu  chililliood.  They  ure,  as 
nlri?ady  rfirnarked,  tho  result  i»f  a  catarrhal  i«nx;css,  and  heuce  ure  more 
frtx]uunt  in  thone  climates  ami  latitud<*M  vvhich  favour  the  catarrhal  pr(x^8M. 
There  is  a  well-marked  hereditiiry  y>rftclivity,  aa  there  is  to  hay-fever  and 
aathma.  The  8ymptom8  causfd  by  them  are  those  Himply  of  nasal  obatnic- 
tion,  though  we  often  have  iu  addition  svmptoms  arising  from  retention  in 
the  acce88ory  cavities  or  from  pressurt'  on  thi-  nasal  duct;  (ronsei[uently  the 
eye8  are  ofUm  waUfry  and  .syni|Mitheti('ally  inllau»i'il,  ubile,  probably  from 
prentire  on  the  lym[i|iatie  oirculatiou,  the  patinnt's  mental  facullies  aro 
itjturded  in  activity.  Indeed,  very  curious  mental  conditions  may  be 
eDtirely  removed  by  the  cure  of  poljrjmB,  and  I  have  knoMrn  agoraphobia 
immediatoly  curcd  and  the  facultiea  of  memory  and  aleep  greatly  improved 

'  ji  Tftalitt  on  Sami  Sufpuntion,     Bv  L)r.  Ludiritf  Utiiiiviiltl  (tnmnUtvd  \ty  W.  LmbI>> 

M.D.\  1000,  |..  -i-?:. 


380     NOŠE:  DISEASES  OF  NASAL  ORIFICES  AND  SEPTUM 

by  .suob  operations.  AstliJu.i,  chrouic  bronvhitia,  and  chronic  laryngitis  are 
rrequent  concomitants  of  nasul  [)ulyi»u.s,  silthough,  as  I  have  said  belore,  and 
judging  froni  clinicvil  exiierieuce,  I  l)elieve  that  asthma  uiust  be  considered 
an  uccompaniment  r.itlier  than  a  consequenc'e  of  i'olyiii. 

Treatment. — The  onlv  treatment  \vorth  consideriug  is  operative,  and 
although  many  local  aatringeut  reruediea  have  beeu  recommendod,  yet  ali, 
from  po\vdered  alum  or  tannin  to  absolute  alcobol,  have  proved  tutile.  The 
torcep«  \vere  used  entirely  betore  the  day8  of  cocaine,  and  have  stili  their 
value  in  removing  large  qiiantitiea  when  the  pitient  iH  under  a  general 
ana^thetic ;  but  tor  ojierating  with  cocaino,  and  wherB  it  iB  preterable  to 
effect  a  clearance  witli  a  succession  ol  ojjerations  instead  o  I'  at  a  single 
sitting,  one  or  other  ibrm  of  snare  is  to  be  preferred.  Au  idea  is  prevalent 
in  some  quarter8  tbat  the  incaudescent  snare  renders  recurreuce  lesa  likely, 
though  there  is  probably  no  justification  for  such  a  surmise ;  and  the  same 
objection  applies  to  it  as  in  the  use  of  the  cautery-point  for  destroying  these 
grovvths,  namely,  that  steaui  is  generated  by  its  use  and  the  hurrouuding 
BtructureH  iuevitably  acalded.  Indeod,  tlie  cautery-point  is  ouly  admissible 
when  we  ean  see  precisely  the  limita  of  the  growth  to  be  deHtroyed,  and  can 
bury  its  point  in  the  polypu8,  so  that  the  lattor  iteelf  wdl  protect  the 
adjacent  parts.  An  extremely  useful  instrument  for  effecting  the  rcmoval 
of  very  emall  groNVths  which  are  quite  aocessible  is  the  forceps  of  Heynianu, 
while  the  furette  and  sharji  spoon  buve  their  ušes  in  removing  amall 
growth8  and  grunulatidriH  from  the  roof  or  outer  wall  ol  the  middle  metitus. 
Receutly  ablatiou  of  the  middle  turbinal  lias  been  8trongly  advocated  aa  a 
help  to  tlie  eradjcation  of  a  polypua-j»roduciDg  mucous  membrane;  and  in 
certain  cases,  more  especially  wl»ere  the  growth8  arise  in  the  superior  meatvis 
or  from  the  uppier  surface  of  the  middle  turbinala,  it  is  justified.  Neverthe- 
leas,  it  ifl  becoming  tommoner  than  in  justifiable  when  one  remembers  that 
it  is  not  altogetber  devoid  of  risks.  Meningitis  bas  more  than  once 
follovved  tlie  oi>erationj  and  the  cribriform  plate  lias  actuaUy  been  fractured 
in  the  attempt.  Moreover,  it  is  seldom  nece88ary  to  remove  the  whole 
structure,  and  its  free  margin  can  be  8afely  cut  ofi'  with  scissors  in  one  piece, 
or  piecemeal  with  the  punch  forceps  of  Grueu\vald  or  Symonds. 

Imp<;>rtant  in  tlie.  eradication  of  poly]ms  is  the  removal  of  any  adven- 
titious  source  of  olistmctiou.  Septal  spurs  and  irregularities  may  render 
000688  to  the  growth8  diflicult  or  impossible,  while  bypertro])hieK  of  the 
inferior  turbinala  or  of  the  erectile  tissiie  of  the  septum  must  sometiiues  l)e 
removed  or  reduced  before  we  can  hope  to  minimlse  the  tendenuy  to  oold- 
taking,  wbich  is  the  ehief  factor  in  recurrence.  Although  in  this  plače  it  i& 
not  intended  to  consider  constitutional  cause-s  wbicb  may  predispoae  to  a 
cold-taking,  I  canuot  let  the  opportunity  pasa  nf  insisting  upon  the  fact 
that  overclothing,  imperfect  ventilation  of  the  living  and  sleeping  rooms, 
are  the  t\vo  cuuditions  ofteneat  responaible  and  at  the  same  tirne  most 
ea8ily  remedied. 


Malignant  Growth8  of  the  Nasal  FoSSjE 

Malignant  growths  of  the  noae  are  rare,  and  are  almost  confined  ta 
sarcoma.  Forinerly  it  uaed  to  lie  asserted  that  mucous  pilypi  occa8ionally 
became  epitholiumatoua.  Thus  Erich.sen  *  wrote  tliat  after  the  extraction  of 
benign  polypi  from  tlie  nost;  in  chilcJri^n  and  young  adults,  siircomatoua, 
myeloid,  or  eucepluiloid  tumours  oftea  supervene.  Nevertheleas  the  rhino- 
logiat  of  to-day  ia  altogetber  uuavvar«  of  auch  transformation.  I  have 
^  Science  attd  AH  o/  SuTycry.     By  Erichseu,  7th  edition,  1877 
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operated  mjaelf  upon  over  a  thousand  oises,  and  never  yet  encountered 
•uch  unfortunute  results.  Probiblj  tlie  original  <liaguo8is  vvas  in  taiilt,  and 
the  aurgeon  v/as  dealiug  witli  thoae  tumours  \vliicli  used  to  be  8tyled  Hbrous 
polypi  ot'  the  nasal  pharynx,  originating  geuerally  bet\veen  the  ages  of  tifteen 
»d  twenty-five,  many  of  them  undoubtedly  inalignant.  and  sume  presenting 
■^  sort  of  8emi-malignancy.  These  tumours  vvere  fuUy  described  by  Dieflen- 
Itach  (1)  in  1834 ;  and  since  then  niany  contineuUil  surgeons,  e.g. 
Nt'laton(2),  Chasflaignjic  (3),  Langenbeck  (4),  Huguier(5),  etc.,  have  contri- 
buted  to  the  ojjerative  treatuient  of  these  growtha.  Yet  so  rare  is  the  disease 
in  thia  coiintry  that  Paget(G)  tells  ub  that  lie  haa  never  had  an  opi>ortunity 
of  eiamining  these  grovvths  in  the  fresh  state.  Probahly  they  \vould  now 
ali  be  classed  as  sarcomata,  po8sibly  vrith  a  smaller  degree  of  uialignancy 
than  is  met  with  in  the  same  growthfl  when  occumng  in  patients  of  riper 
yeara.  Indeed,  it  is  said  that,  provnded  the  grovftha  aiu  Vte  held  in  aberance 
till  tlie  patients  have  attained  the  age  of  five-and-tweuty,  thev  9how  a 
tendency  to  undergo  »pontaneous  abaorption.  The  disease  is  admittedly 
rare  in  femalea,  though  I  have  seen  two  instance«  in  girls  under  thirteen 
jreara.  The  growtha  appear  to  originate  at  the  base  of  the  akull,  either  from 
the  sphenoid  or  cribriform  plate  of  the  etlimoid.  They  extend  into  the  fossae, 
into  the  naso-pharynx,  even  into  the  acce88ory  sinuses,  and  produce  that 
separation  of  the  orbita  and  flattening  of  the  noše  which  has  been  likeued 
to  a  frog'B  face.  The  Hymptou)s  are  thoee  comraon  to  ali  fonns  of  nasal 
obstructiun,  with  the  addition  of  repeated  and  severe  htemorrhagea,  and  not 
infrequently  a  tendency  to  prolonged  and  profound  sleeping. 

Sarcoma  in  older  patients  may  originate  in  auv  part  of  the  nasal  fosste. 
I  have  twice  been  able  to  locabse  it  in  the  niiddJe  turbinals,  once  in  the 
superior  ineatua,  and  once  on  the  anterior  extreinity  of  the  inferior  turbinah 
The  prognosia  of  such  growtha  is  cert»iiuly  not  quite  so  grave  as  aiuiilar 
tumours  in  other  jmrts  of  the  body.  Not  to  mention  the  etatenieut  alrendy 
umde,  and  of  which  I  can  give  no  j)er8onal  assurance,  uamely,  that  after  the 

Xof  twenty-live  there  is  a  spontaueoua  tendency  on  the  part  of  the  naso- 
Lryngeal  fibrous  p«jlypi  to  undergo  absorption,  1  have  recorded  a  čase  of 
RUiall-celled  sarcoma  of  such  extent  that  one  of  oiir  most  distingnished 
aurgeons  declined  to  operate,  where  nevertheleas  complete  eradicatioD  vvas 
effected  by  intra-nasal  treatment,  and  w}iere,  to  niy  knowledge,  the  patient 
remained  free  of  the  disease  for  three  year8  after  the  last  ojDeration.  Čonse- 
quontly,  provided  such  growth  is  accea*^iblt'  and  presents  a  fairly  localised 
poiut  of  origin,  its  actual  aize  need  not  deter  us  from  atteuipting  eradication 
by  intra-nasal  operations.  But  the  ])atient  should  understand  that  the 
surgeon  must  have  an  ab8oluteIy  free  haud  for  as  lotig  a  tirne  as  he  uiay 
think  desirable.  Neverthcless,  most  of  these  cases  will  fjill  into  the  hamis 
<if  the  general  surgeon  rather  than  of  tJie  rhinolnglst;  and  tlie  ojmrations 
for  the  removal  of  such  gro\vt}i.  whether  by  spbtting  the  hard  palate  or 
by  the  removal  of  the  8U]>erior  maxilbi,  fall  under  the  domain  of  general 
Hurgery  (see  p.  167). 

LITERATURE.— 1.   Ckirurgitekt  Er/ahruitgen.     Berlin,  1834.     Drilte  iind  Vii-rtt«  Abtheil- 
ung,    |>.  'iA6  rt  ntq, — 2.   BoTJiKL.     l/une  (rpiratum  nourrlU  ilirtgt«  rttntre  lit  folinur  iui$o- 
AnnjiujirHt.     Vari*,  11^19. — 3.    TraiU  dt$  op«niit<»\a  ehirurg.  t.  ii.  f.  i-iii. — i.  l/eut»c/if  kftnik; 
it).  *!<,  IW».— 5,    /iull.  de  racmUmie  Je  mM.     I'iiri»,  M»y  28,  lWji.— (J.  lAetvrtt  on  Surifictil 
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AcUTE   PiHINITIS. 

Syn. — Coryza ;  cold  in  the  head  ;  ucufce  nasul  catarrli. 

Dfjinition. — An  acute  ciitarrhiil  iTitlitinaiatiou  of  the  nasal  mucoua  mem- 
branea.  This  commou  atfection  maj  («-'cur  iinder  ditierent  circuinatauces,  e.g.  it 
may  constitute  a  maladj  in  itftelt,  or  it  may  form  an  early  manitestatiou  of  a 
more  serioita  diseaae.  such  as  congenital  sjphilis,  iutlacnza,  measles,  \vhooping- 
cough.aud  glanders;  or,  again,  it  iiiay  represent  the  maiu  feature  of  Guuditions 
where  neitrotic  and  vaso-motor  changes  are  [iredominaut,  as  in  hay  fever  and 
paroxysiual  sneezing.  Fiually,  symptomB  ruseuihling  "  a  coUl,"  and  knovvn 
as  iodiam,  niay  result  iVom  the  itthmuistratioii  *jf  ittdidt*  of  potassiuin. 

j^tiuto(jy. — Altliuugh  tlte  rapid  ouset,  course,  coiistitutional  Bjniptoms, 
and  evidence  of  contagiouenesa  of  acute  nasal  catarrh  render  it  highij 
probable  that  a  specific  micro-organiam  is  the  exciting  cause,  yet  no  such 
maUrirs  inorhi  has  hitherto  becn  discovered. 

There  ure  niauy  welhkuown  predisposing  auiRGs  \vithout  one  or  more  of 
vrhicb,  the  exciting  cause  woiild  apjiear  to  bo  unabk-  tu  precipitate  an  attack 
of  acute  rbimtw.  Among  the  luore  iuiportant  ul"  these  may  be  nieutioned  : 
(a)  Pathological  eouditiuns  uf  the  uatuil  niacoiis  iiiembranes  and  cavities,  e.y. 
various  forms  of  hypertrophic  rhinitis,  poljpi,  septal  spnrs,  crests,  and 
deviations,  ali  of  which  prodiice  obstruction  to  nasal  respiration  ;  {h)  Suddeu 
changes  of  temperature  from  hot  to  tnld,  and  Hce  rersa ;  (c)  Kervous 
exhau8tiou ;  (d)  Kodily  fatigiie,  e8peeially  \\\wu  this  supervenes  iqx)n  free 
perspiration ;  (i")  Draughts  of  eold  air  blovviug  upun  a  beated  or  jterspiring 
skin  ;  (/)  An  hereditary  tendeucy  to  acute  nasal  catarrli. 

In  cunditioua  of  he^iltb  the  nasal  rnucus  is  said  hy  Thomson  and 
Hevrlett '  to  inliibit  the  gro\vth  of  pathogenic  micro-organisms,  very  few  of 
vrhich  are  to  be  found  \vithin  the  na.s;il  cavities,  and  possiblj  the  predia- 
posing  causcs,  already  cnuuierated,  act  by  weakening  in  some  way  the  protec- 
tive  ]iroperties  of  tlie  uormal  mucoms  membrane  and  tts  natiiral  secretion.so 
that  the  specitie  miero-organism  of  acute  rhinitis  not  on]y  fiourishes  for  the 
time  being  \vithin  the  nasal  cavities,  but  gaius  an  entry  to  the  general 
Bjstem  through  the  lining  mucous  membrane,  and  tinta  producea  both  local 
and  constitutional  svmpturas.  It  is  an  iuteresting  ipieslion  vvhether,  in  some 
caaes  an  entrance  into  the  8y8tem  jiiay  not  be  eftected,  in  a  similar  manner, 
by  the  germs  of  those  grave  diseases  which  occasionally  follow  in  the  wake 
of  a  neglected  cold. 

Morhid  Atuthnni/  and  Patkolo^/. — There  are  swelling  and  hj|>eraimia  of 
tUe  nasal  mut^ous  membranes  with  increased  celi  proliferation  and  secretion. 
The  thiid  is  slightly  alkahne,  containa  traces  of  albumiu,  jields  a  precipitate 
with  acetic  acid  (mucin),  does  not  reduce  Fehhng*s  solution,  and  stiffens  a 
handkerchief  upon  which  it  dries  (cf.  characteristics  of  fluid  in  cerebro- 
spinal  rhtnorrhea). 

l^i/wpto7ns. — The  onset  of  acute  nasal  catarrh  is   usually  marked  by 

alighfc  feelings  of  malaise   associatcd  with   a   sense  of  dryuess.  pricking 

sensations,  or  stuftiness  within  the  noše.     Sneezing  is  an  early  and  rapidlj 

becomea  a  prominent  symptom,  accompanied  by  the  ilow  of  a  clear  watery 
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dlBcharge  from  the  nostrila  Owing  to  the  irritating  nature  of  the  fluid  and 
tbe  constant  uae  of  the  handkerchief,  tho  skin  arouud  the  nostrils  aud  od 
tbe  upptT  lip  Uecomes  red  aiid  sore.  \vhile  not  uncominonly  herpetic  veaicles 
muke  llieir  iippcarance  in  this  situutiou. 

The  8welUug  of  the  nasal  mucous  membranes  produces  naeal  obstruotioD, 
necefisitating  mouth  breathing  with  ita  added  diacomforta. 

Frontal  headache,  pains  in  and  around  the  eyes,  and  suffusion  of  the 
conjunctivii',  indicate  the  spread  of  the  catarrhal  procesa  from  the  nese  to 
Hurroundiug  structure«. 

The  sense  of  smeli  is  tempor«ri]y  lost,  and  bence  tbere  is  no  appreciatiou 
of  flavour,  vrhile  exteu8iun  of  tbe  Ciitarrhal  procesa  in  to  tbe  naso-pluirynx  may 
produce  occluBion  of  tbe  pbaryngeal  orifice  of  tbe  Eustacbian  tube,  causing 
slight  deafnesa  and  tiunitns,  and  pos8ibly  a  little  earache.  If  tbe  intlam- 
mation  actually  ptisses  into  tbe  tynipanum,  acute  otitis  media  and  ita  8equela3 
may  reault. 

Tbe  eHect  on  the  voice  of  this  general  svrelling  of  the  nasal  mucosa  is  to 
de8troy  its  natural  resonance,  rendering  it  tonelesa  and  de^ulened. 

In  young  cbildren,  especially  when  nursing  at  tbe  breast,  nasal  catarrh 
may  constitute  a  serious  condition,  because  it  uill  entail  great  diflieulty  in 
feeding.  owing  to  obstructed  nasal  respiration. 

Tbe  acute  8ymptom8  of  coryza  may  last  from  twent}'-four  to  thirty-8L\ 
boiirs,  wlu;u  tbey  gTadiiany  diiiiinish  in  8everity.  Tbe  discbarge  lieconies 
uiore  vipcid  and  umco-purulenL,  and  U8ually  becomes  quite  purulent  liefore 
the  catiirrb  bas  eutire]y  pasaed  ofl" 

A  general  sense  of  weukne8.s  antl  depressiun  is  apt  to  supen-ene  upon 
the  subsidence  of  the  acute  8ymptom8,  wbile  tbe  sj^read  of  tbe  catarrhal 
condition  to  tbe  pbarynx,  laryux,  aud  larger  bronchial  tubes  is  evidenced  by 
boarseness.  cough.  and  muco-purulent  ex]»ectoration,  wbich  8ymptom8  uiay 
last  from  It-n  to  t\venty  dayrt  after  tbe  coramencement  of  tbe  acute  attack. 

It  sbould  bu  borne  in  mmd  that  during  the  firsl  montb  of  infant  life 
congenital  »rpbiUs  may  tirst  manifest  itsell  in  an  attack  of  acute  rbinitis, 
which  is  U8ually  ucc<»mpauied  or  8bortly  followed  by  tbe  cbaracteristic  skin 
eniption  most  common  about  tbe  buttocks.  Tbe  nasal  discbarge, at  Hrst  clear. 
(iuiukly  liecomes  purulent  and  dries  around  tbe  nostrils.produeing  soreness  and 
šuiicrtioial  ulceratiou,  wbile  the  naaal  obstniction  caused  by  tbe  liisease  renders 
the  proijer  noiirisbiuent  of  tbe  child  a  matter  of  great  dilticulty  (indr  "  Con- 
genital Sypbili8  " ;  for  nasal  8ymptomfl  of  hay  fever,  tnde  art.  "  Huy  Fever  "). 

Prognosis. — Tbia  ia  ne&rly  alway8  good,  but  in  young  chiUlren  and  old 
people  a  cold  in  the  head,  e8pecially  when  neglected,  is  oftcn  fuIlowed  by 
bronchitis,  or  otber  acute  diseaaea  of  graver  significaince. 

Con8tantly  recurring  attacks  of  naaal  catarrh  tend  to  weaken  tlie  resist- 
anee  of  tbe  nasal  mucous  membranes,  so  that  at  last  a  condition  of  cbronic 
rbinitis  ia  produced.  cbaracterised  by  hypertrophy  of  ihe  naaal  mucosa,  naHal 
obstructiou,  exce8sive  secretioo,  and  vurious  otber  6ymptoma  {vide  Chrouic 
Bbinitia).  ' 

Furtbennore,  acute  rbinitis  w  often  tbe  sturting-point  of  jicmte  and 
chronic  »iippurative  inHamniations  of  tbe  tuiSiil  arce^4ktry  sinuse«;  ejjp«'(;iHlly 
iy  this  be  I  be  čase  so  wben  tbe  nasal  i-atarrb  is  aBSOciat«*«!  witb  influenza,  tbu 
'kcuto  sjrtfcific  »liseases,  or  tbe  patient  livca  among  inRanitary  surroundings. 
Prol>ably  in  ali  cases  of  acute  c«ryza  tbe  catarrhal  ciiangcB  Bpread  into  the 
frontal,  etbmoidal,  and  maxillary  sinuse«,  but,  us  a  rule.  tbe  intlammation 
gahaides  with  tho  general  subsidence  nf  tbe  aiUirrhal  pnKJCss. 

TrtatmtiU. — Tliis  ruay  bo  ooniiiderud  under  bbe  headings  of  (a)  pR>pby- 
(i)  general  aud  local  treatmeot 
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(o)  Prophylaxis. — A  person  subject  to  acute  uaaal  caturrh  cau  do  much 
by  čare  to  render  the  attacks  lees  l'requeut  by  the  avoidance,  or  remedying 
of  those  prtidisposiug  etiuBes  to  which  allusioii  has  alrendj  been  made.  A 
cold  buth  iu  tlie  nionihig,  foUowed  by  the  use  ol'  a  rough  tovvel,  is  »in  excelleiit 
method  of  rendering  the  lx>dy  less  sensitive  to  changes  of  tempentture. 

Iu  children,  old  people,  and  those  with  feeble  circulation,  and  in  othere 
where  a  cold  bath  is  followed  by  wliite  fingera  and  a  sense  of  chiUineaa  or 
headache,  the  vvater  should  t«  used  lukevrarm,  and  follo\ved  by  a 
momentiirj  cold  douche.  Nuthing  renders  a  persou  more  suaoeptible  to 
"cold"  thau  iindue  ivrapping  up  or  "coddliug"  of  the  body,  Under  such 
circumstances  perspiration  is  ea8ily  produced,  and  the  liabilitv  to  catching 
cold  increased.  Some  form  of  wool  shoiild  lie  worn  eext  the  skin,  a  thinner 
or  more  open  texture  in  summer  than  in  winter.  Neckwraps  are  rdrely 
nece8saiy.  Bed-clothes  should  be  light  and  warm,  and  even  in  winter 
counterpanea  are  unnece8saiy. 

With  regaril  to  tlie  (Iaily  routine  of  life,  there  is  little  doubt  that 
overfed,  plethoric,  8edentary  individuals  are  more  liable  to  colds  than 
sparc  and  nctive  people  who  live  plain]y  and  spend  a  considerable  portion 
of  their  tirne  in  the  open  aii. 

(6)  General  Treatment. — When  a  cold  conimencee  active  treatment 
must  be  instituted  at  once  if  it  is  to  be  of  any  avail.  Most  people  agree 
that  diaphoresis  is  advaatageoua,  and,  furthermore,  that  opium  or  one  of  ita 
active  priuciples  is  Lhe  best  ineans  of  promoting  that  end. 

The  drug  should  be  administered  iu  tlie  early  stage  of  a  cold  before  free  dis- 
charge  occurs,  and,  if  poasible,  it  should  be  given  on  a  nearly  empty  stomach. 
Ten  grains  of  I>over's  powder  at  night,  followed  by  a  cup  of  hot  tea  or 
hot  lemouade,  spirits  of  nitre,  or  hot  whi8ky  and  vvater,  is  an  old-fashioaed 
aud  excellent  remedy.  Others  prefer  a  pili  of  sulphate  of  morphia,  gr.  J, 
during  the  early  evening,  and  a  aecond  on  going  to  bed,  foUovved  by  a  hot 
drink.     The  next  morniug  5  grains  of  quinine  may  be  taken  vvith  advantage. 

WIicn  the  discliarge  is  free  the  opiurn  may  be  combined  \vith  diuretics, 
e.g.,  tr.  opii  Ti\  xv.,  s]ur.  letheris  nitrosi  3j.,  liq.  ammon.  acetat.  ~;iij.,  aq. 
ccuoaphone  ad  .^j.  To  be  taken  at  bed-time  in  an  equal  quantity  of  warm 
vvater. 

The  patient  should  keep  indoors  and  in  a  warm  room,  but  well  ventilated. 
Should  the  opiate  cause  headache,  furred  tongue,  or  nausea.  a  saline 
ax>erient  will  be  beueficial. 

When  catarrhal  symptoms  are  accouipanied  l>y  severe  headache  and 
general  muscular  pains,  the  8alicylate  of  soda  may  be  convenieutly  sub- 
stituted  for  the  opium  in  the  above  preacription,  and  of  the  mixture  one 
ounce  should  be  taken  every  four  houra  udtil  the  pain  is  reheved. 

In  children  and  young  people  generaUy  aconite  has  been  highly 
recommcnded.  It  may  be  pre8cril»ml  in  pilules  containiug  ~^\^  gr.  of 
aconitiue,  one  of  vvhich  may  be  taken  every  twn  houra  for  tliree  doaes;  or 
the  tiucture  of  aconite,  one  uiinim  every  half  hour  for  three  or  four  doses, 
may  be  substituted  for  tlie  alkaloid. 

As  a  general  rule  this  drug  acts  quickly  and  well  il'  it  is  going  to  act  at 
ali,  and  it  should  only  be  given  in  the  early  stage  of  febrile  affections 
(Yeo). 

From  personal  experience  the  writer  c^in  te8tity  to  the  great  diminution 
of  the  nasal  discharge  brought  about  by  absteution  from  liquid8.  An 
occasional  tea-apoonful  of  lemon  water  is  quite  sudicient  to  asauage  thirat 
for  the  twelv6  huur«.  or  so  during  which  the  rhinorrhea  is  profuse. 

The  liypoderuiic  iujectiuu  of  ^-Ig  to  ^  gr,  of  atropine  sulphate  haa  been 
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recommended,  but  hypoderimc  medication  is  open  to  objection  on  so  many 
grounds  that  the  writer  cannot  advise  it  tor  so  univei-sjil  a  diseaae  as  that 
under  discusaion. 

Oamphor  pilules,  or  a  fevv  drops  of  špirita  of  camphor  on  a  lump  of  sugar, 
are  popular  remedies  tor  the  early  stages  of  a  cold,  but  experience  as  to  the 
efticacj  of  the  drug  variea  very  much  in  different  caaea 

L(Kal  Treatmcnt. — The  very  number  of  remedies  recommended  for  the 
local  trejitnient  of  a  "  cold  "  is  suffieient  guarante«  that  no  one  of  thom  is 
universall}'  applicable.  Eucalyptus  oil  iuhalud  from  a  handkercbief  is 
hijjf|ily  praised  by  some  for  its  abortive  eflect  upin  a  commenciug  cold, 
while  others  ar«  efiuaUy  enthusiastic  of  the  virtues  possessed  i>y  uertain 
"  anticatarrhal  auielUug  salts,"  e.y.  ac.  carboL  gr.  30,  amnion.  carb.  ,5J., 
pulv.  carbo.  lejn.  .ij.,  oL  lavand.  \\\xx.,  tr.  benzoin.  co.  ti.  .^ss.  M. 
Medicated  steam  inhalations  often  give  relief  to  the  nasal  discomfort, 
und  of  these  camphor  is  one  of  the  best.  One  drachm  of  the  "  spirits 
of  camphor  "  is  added  to  a  pint  of  boiling  water  contained  m  an  inhaler  or 
nnrruw-necked  jug,  and  the  vapour  inhaled  through  the  nostrils  for  periods 
of  ti  ve  to  ten  minutes  twice  an  hoiir. 

Meuthol  has  bccn  8imilarly  recommended,  som«  10  to  15  drops  of 
a  10  per  cent  alcoholic  solutiou  of  menthol  are  added  to  a  pint  of  nearly 
boiling  water,  and  used  as  above.  A  nebulised  8pray  of  menthol  dissolved 
in  litjuid  paraffin  (x.-xv.  grs.  ad  .\j.)  and  used  from  an  atomiser  has  been 
hiyhly  recommended  to  relievc  the  obstruction  of  the  early  stages  of  nasal 
catarrh,  but  my  nwn  experieuce  is  that  although  temporary  freedora  of 
nasal  respiration  is  obtained  by  this  means,  yet  the  dischargo  is  altcrwardH 
increased  and  also  the  soreness  of  the  nostrils.  Cushiminii's  mentliol 
inhaler  enables  the  dry  vapoJir  of  the  drug  to  be  used,  and  can  bo  carried 
uLiout  in  the  wai8tcoat  iKx;ket. 

Cociiine  in  from  4  to  10  per  cent  solutiou  undoubtedly  givea  the  very 
greatest  relief  to  the  nasal  obstruction,  and  it  is  louger  than  that  obtained 
by  ttny  other  means.  For  this  reason  it  has  been  highly  recommended  by 
some  physicians,  who  do  not  hesitate  to  prescribe  it  for  patients  to  use 
themselves.  Many  cases  of  the  cocaine  habit  have  been  induced  in  this  way, 
and  thosu  who  have  witnes8ed  the  terrible  mental  and  moral  eflects 
characteristic  of  chronic  cocaine  j>oi8oninLi  wUl  ugree  with  the  vriter  that 
the  very  greatest  circumsi^ection  should  be  used  iu  ordering  the  drug. 

It  may  be  used  without  fair  in  little  children  \vhere  nasal  obstruction 
preveuts  nursing  or  feeding.  In  such  cases  a  few  drops  of  a  5  per  cent 
solution  in  olive  or  castor  oil  may  be  dropped  Irom  a  pii^ette  in  to  each 
nostril  tive  miuutes  before  feeding-time. 

Nasal  douehes  should  uever  1«  iwed  during  the  acute  stages  of  nasal 
cataiTh,  but  when  the  secretion  has  become  muco-purulent  or  purulent  an 
ftlkaluii>  vvash  is  useful,  comfortiug,  and  ha^tens  the  return  of  tho  mucous 
membrane  to  its  noruial  conditiou.  Such  a  wa8h  may  be  composed  of 
poUiss.  chlor.,  sod.  bicurb.,  sod.  bibor.  »ia  šss.,  saoc.  alb.  šj-  One  teaspiionful 
iu  three-fiuartera  of  a  tiitublorful  of  lukewarm  water  ]nuy  I«  usimI  as  a 
naKiil  \va8h  night  and  morning,  Such  a  lotion  can  be  snitfed  up  the  nostrils 
from  a  saucer  or  injected  by  means  of  a  suitablo  nasal  8yringe.  The  com- 
bination  i»f  drug«  usnd  in  the  prt-paration  of  many  favourit«  nasal  \vashes 
iuay  niiw  be  obtaineii  in  com^Kjund  form. 

The  depression  and  general  malaise  following  a  cold  aru  lx»t  coml>ati5d 
by  Conics,  such  as  £u8tou'8  8yrup.  or  8yTup  of  the  hyitoph<.>8phitC8,  while  tho 
"  ilervals  l^tween  successive  attacks  may  oft€n  1«)  lengthened  by  periodicaUy 
iking  small  doses  uf  arscnic. 
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FlBRINOUS   RhINITIS. 

Syn. — Membranous  croupoua  rhinitis. 

An  infUitumatioii  of  tlie  nasal  mucosa  of  an  infectious  nature  characterised  by 
fche  fornmtion  of  a  membranous  exudation  on  their  surfaces.  Tlii>  tibrinous  mem- 
brane, U3ually  limited  to  the  nasal  cavities,  is  more  or  less  tirmlj'  adherent  to  the 
underlviiig  tnucous  membrane,  and  its  removal  niay  cause  slight  linemorrhage. ' 
Lack  '  nas  .shown  tliat  tliis  disease  is  caused  by  an  organism  identical  with  the  true 
KleV»s  Lr^effler  bacil lus. 

The  symptoms  are  often  no  more  thaii  those  characteristic  of  a  severe  headcold 
associated  with  nasal  obstruetion  ;  in  fact  the  disease  may  be  only  recognised  by 
the  expulston  of  nienibninous  ahreds  from  the  noše.  The  secretion  may  become 
muco-pttrulent  and  fietkt,  anil  if  unilatei-al  viill  cIosely  resemblo  those  associated 
\vith  a  foreign  lKKly  in  tho  nnse.     EpistaxiH  inay  occur  as  a  late  symptom. 

Treatment. — Tho  expul.sion  <if  membrane  shoultl  be  hiistened  by  warm  alkaline 
antiseptic  8praya,  but  not  forciblv  removed.  Tho  nostriJs  niav  be  swabbed  out 
once  daily  with  a  mixture  coiiip>se<l  of  lartic  acid  2  parts,  carbolic  aoid  3  parts, 
and  gljcerine  30  parts.  The  ehild  should  be  isohited  as  far  os  possible,  to  avoid 
apread  of  infection. 

ACUTE   SUPPURATIVE  RhINITIS. 

Purulent  nasal  di-scharges  of  acute  onset  are  most  coiiimonly  met  with  in  infant 
life.  The  newly-born  may  be  infected  by  a  gonorrbival  or  leucorrho-al  rtischarge  in  the 
mother.  In  such  t-ases  tli*=i  nasal  mucosa  are  acutely  inlhimed,  and  the  purulent 
acrid  discharge  taintlly  producea  e.vcoriation  of  the  skin  about  the  nostrils  and  of 
the upper lip.  The  conjunctivi«  are  ver^'  linble  to  infection.  Carelessness  in  adults 
may  aUo  result  in  the  nasal  mucossi  being  infected  by  a  gonorrh<eaj  discharge. 

Bosworth  describes  a  purulent  rhinitis  of  childhoofl  wnich  be  regards  as  a  pre- 
cursor  of  atrojjhic  rhinitis.  The  \vriter  has  no  experience  of  such  cases,  A  puri- 
form  nasal  discliarge  of  rapid  onset  niay  be  met  vitli  in  glanders  aud  in  tho 
exantliemata,  while  the  same  sjmptom  is  one  of  tlie  comuionest  evidence«  of 
congenital  sjpliilis  {vide  .•<ifj>rn). 

m  aduUs,  apiirt  from  gouorrha-al  infection,  acute  suppurative  rhinitis  may 
occa8ionally  ciim|)Ucate  the  specifie  infectious  diseases,  and  may  also  result  from 
the  use  of  aeptic  iiistruments  eniployed  in  intianiisal  ot>erntions. 

Treatmeti(,—ln  addition  to  appropriate  constitutional   treatraent  the    nasal  i 
cavities  should   be  constant]y  cleansed   by  suitable  antiseptic  si>rays,  e.g.  soda] 
bicarb.  grs.   10,  ac.  carbol.  gr.  U,  sixlii  cnlorid.  grs.  3,  aqui«  Jv.      Such   sprayAi 
should  be  alwaya  used  at  the  bo<ly  temperature.    Another  excellent  wash  i«  that 
already  advised  for  the  late  stagcs  of  acute  rhinitis  (niff  svprn). 

5.  Cbronic  Inflaiumation  of  the  Noše 

Chronic  Rhinitis —  I   Atkophic  Rhivitis — 

Simple         ....     .'^SO    j  Fvetid 

JIypertroj)hic  .  .     .SSJ)    1  Krm-firtid. 

1.  CoRONic  Rhinitis,  Simple  and  Hvpkrtropiiic 

SiMPLK  chronic  rhiuitis  niay  be  described  as  a  chronit-  inflammation  of 
the  whole  of  the  mucou.s  iiieuibmne  liuing  tliu  uaHJil  eavnties.  It  is  bo 
olteti  accoiupaiiied  by  hjpertrophic  changea  that  the  t\vo  di.«ieases  (simple 
and  hjpertropliic  rhinitis)  maj  be  convetiientlj  considered  together. 

jEtiolofjij. — Chrouic  rhinitis  oiten  has  its  origin  iii  repeated  atfcacks  of 
acute  uasil  c[itarrh,eapecially  wheu  the  form  of  the  nasiil  cavities  (deflections 
or  spurs  of  the  »eptma)  pi-edisposes  to  retentioD  of  the  products  of  inilani- 
matioa.  Congenital  narrowneHB  of  the  nasal  passJiges,  uansing  the  turhin- 
ated  bones  aInio.st  to  touch  the  septuiu,  aud  a  high  areh  to  the  pakte,  alaa 
favour  chronic  catarrh.  In  other  cases  it  is  cnused  by  the  entrance  of 
irritants  into  the  noše,  Buch  as  tobacco  smoke,  snulT,  particles  of  coal  amoke, 
and  the  irritants  generated  in  certain  trades,  e.g.  thuse  of  miUers,  tobacco 
W0Tker9,  stone-masons,  etc.,  and  those  foimd  in  certain  chemical  factorieSi 
where  ammotiia,  »ulphuric  acid,  biehromate  of  potash,  aud  other  irritante 
>  Lack,  Med.  Chir.  Trans.,  vol.  bcitsiL 
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pntduced  (coryza  professioualis).  In  abscessea  of  any  of  the  accea8oiy 
sinuses  the  nasal  mucous  membrane  ia  also  kept  in  a  state  of  chronic 
catarrh.  Furthermore,  growth8  in  the  nasf)-pharyux,  such  os  udeiK.iid  vege- 
tatioDS,  nittj  give  riso  to  chronic  rhinitis,  as  well  as  foreign  bodies  in  the 
noše  and  rhinohths. 

Aa  predispoaing  causes  for  chronic  coryza  are  enumerated :  8yphilis — 
•speciallv  congenital  occurriug  in  children — Bcrofula,  and  gout.  Chronic 
rhinitia  is  commouer  in  men  than  In  women.  in  the  proportion  of  two 
to  one  (Klemperer).     This  is  attributable  to  their  occuputions  and  habita. 

Patluiloffi/. — According  to  Hajek  and  Klemperer'  bacteria  play  hut  a 
subordinate  part  iii  chronic  rhinitia ;  it  is  therefore  not  to  be  roganied  as  au 
infective  diaease.  Bacteria  have  never  been  detected  in  the  mucous  mem- 
brane itaelf.  Those  preaent  so  abundantlj  irj  the  secretion  are,  according  to 
Klemperer,  simplj  tliase  found  in  the  norinal  noae,  vvhich  have  enormou8ly 
iuereaaed  in  number  in  the  profuse  and  pathologicallj  changed  secretion. 
Thia  does  not,  of  coiirae,  apply  to  some  forma  of  aiibacute  puriilent  rhinitia, 
e8pecial]y  to  gonorrha*al  rhinitia,  and  pos8ibly  to  that  acconipanying  certaiu 
ocute  infuctious  diaeaaea 

The  microscopic  appearances  consiat  (Klemperer)  of  a  oonsiderable 
lu!ar  intiltnition  of  the  epithelium  and  subepitheliul  tiasue,  eapeciallj  in 
18  latter  caae  round  the  glunds  and  veaaels.  The  epithelial  lajers  are  in- 
creased,  the  upjier  lajern  have  become  more  cubical  or  tiattened,  and  the 
ciliated  cells  are  ouly  preaent  in  places.  The  cavernoua  apac^s  are  dilated  ; 
the  connective  tiasuo  is  8Cjircely  increaHcd.  After  a  tirne  the  swelling  of  the 
mucoaa  increaseH  and  becomea  more  localised ;  the  difluse  s\veUiug  becomes 
a  circumscribed  thickening.  The  i>arts  moBt  commonly  affected  in  thia 
manuer  are  ihe  ])OfttKrior  and  anterior  enda,  and  the  lower  margina  of  the 
inferior  tiirbinated  bodiea;  leaa  frequently,  the  middle  tiirbinated  l>odie8, 
the  floor,  aud  the  Re[itiim,  The  thickeuiugB  may  be  of  a  dark  puqjle  colour, 
or  whiter,  froiu  thickening  of  the  epithelium  and  connective  tiasue.  Thev 
may  be  markedlv  papillary  in  churacter,  or  the  papillie  may  be  only  viaible 
with  a  lena.  Microacopical  exauiiuation  of  the  thiekened  }xirtiona  ah(iw8  a 
distinct  increase  of  the  connective  tiasue,  alao  often  of  tlie  veaaela  ami 
glanda.  The  epithelium  exhil)it«  the  aame  changes  aa  those  alrertdy  men- 
tioned,  but  the  larera  are  much  more  numerous,  while  the  cellular  intiltra- 
tion  i«  much  leas  markeiL  Sul»epitheLially  firm  connective  tiasue  is  alway8 
preatmt  in  conaiderable  quantity. 

Various  namea  have  been  given  to  theae  thickeninga,  according  to 
the  preponderance  of  diflereut  elementa  in  their  atructure,  aud  alao 
according  to  their  external  configuration.  Aa  there  is  no  unanimitv 
on  the  aubjiict  amougst  oliat^rvera,  Klemperer  auggests  that  tlicv  uhouhl 
ali  be  termed  "  thickeuings,"  dilfuaed  or  circujusfTibed.  teiijporary  or 
iHsnimnent,  the  latter  l»eing  divided  according  t«>  their  bIimjm^  intn  jKflj-^Kjid, 
lobed,  ])apinary,  etc..  Zarniko,  on  the  otlier  hand,  prefers  to  call  tliem  ali 
"  fibromata,"  aa  tho  connective  tiaaue  is  alway8  increaaed.  In  niuety-nine 
titnea  out  of  a  hundre<l,  the  term  "  hypertrophy  "  cannot,  Btrictly  apeaking. 
be  Bpplied  to  them  (Zarniko),  becauae  (1)  thev  do  not  exhibit  a  aimple 
exoefli  of  normal  gniwth  corrcspjuiling  in  atructure  to  tht'  unnual  tisaue.and 
(2)  thcy  do  notcxert  the  functiona  of  tl>e  normal  organ  iu  ati  increaseil  degree. 
iiijmjitomi. — StopjMige  of  the  uoati  aud  diachargo  are  tho  aymptom)« 
r|^ucfly  con»itlained  of.  The  nasiti  oliatmction  may  be  one  or  both  sided. 
Jixiniry  or  {H^rmanent.  and  mav  al  tema  te.    It  may  be  cauaed  not  ouIy  by 

E<1.  by  Dr.  Tkol  HejniADii,  IPOO,  vol.  Ui. 


'   FfutuilturJi  dfr  Larn 
38-t.     AHicto  ou  "Cin 


'/  Jihinalofi*, 

iilia." 


388 


NOŠE:  CHRONIC  INFLAMMATION 


structural  changes,  but  by  acciimulation  of  secretion,  wliich  may  be 
niucous,  muco-purulent,  or  purulent  in  character.  Other  sjuiptoms  are: — 
Loss  of  smeli  (anosmia),  partial  or  tiomplete,  losa  of  laste  of  flavoiirs  (lesa 
frequent),  exce88ive  sueezing,  sensatlon  of  pressure  or  weight  in  the  noše, 
headache,  epiataxis,  losa  of  resonance  of  the  voice  (thie  to  the  nasal  ohetruc- 
tion).     A  senaation  of  drjnesa  and  burning  in  the  noae  is  sometimes  present. 

Examiiuiiion  of  the  Noše. — Examiuatiou  of  the  noše  reveals  in  the 
simple  form  of  chronic  rhinitia  a  general  redness  and  fulness  of  the  mucosa, 
which  bas  lyiDg  upon  it  in  parts  inore  or  less  nuicoua  or  umco-purulent 
discharge,  In  old-fitunding  cases  Lbe  unicous  membrane  ia  sometimes 
iinu8ually  |jale.  There  is  generally  more  or  less  turgesceuce  of  the  erectile 
tissue  on  the  inferior  turbinated  bodies,  and  wheu  this  is  very  marked  and 
accompanied  by  violent  sneezing  and  watery  discharge,  the  term  "  vabomotor 
rhinitiu  "  is  appbed  to  the  diseaae.  The  diagnosis  ljetween  trne  tbickenings 
(hypertrophie9  so-cjilled)  and  erection  is  made  by  means  of  a>caine,  which 
reduces  the  latter  and  not  the  foriner.  The  tbickenings  also  often  appear 
distiiictly  paptl]ary,  and  can  l»e  moved  aboiit  'vvitfi  a  probe,  e.ff.  on  tlie  lovver 
margin  of  the  iuferior  turbinated  body.  Wben  seeu  from  behind  the 
inferior  turbinated  body  often  bas  a  mulbeiTy-Uke  (moriform)  aspect.  The 
diagnosis  cau  aleo  be  completed  by  palpation  of  the  choanie.  Tliickeninga  at 
the  baek  of  t!ie  septum  are  not  uniisual.  On  the  iloor  near  the  front  they 
are  most  conimon  in  my  experieuce  in  cascB  of  n  vasomotor  character. 

ComplicatioJis  and  JRes^itlts,— The  uaso-pharynx,  the  phar)'nx,  and  even 
the  laryiix  are  often  al»)  affected,  partly  owiug  to  the  same  source  of  irrita- 
tion  acting  on  them,  partly  Irom  the  mouth-breatlung^  which  is  naturally 
present  when  the  nasal  obstruction  is  at  ali  marked.  Various  retiex  nasal 
pbenomena  occur,  auch  as  sneezing  and  watery  discharge  (as  already  men- 
tioned),  neuralgia,  asthma,  na-sal  oongh,  aphonia,  laryngcal  spasm,  etc.,  alao 
eczema  of  the  vestibules,  alTectinua  of  tlie  external  noae  in  the  form 
of  redness  and  tbickening  of  the  tipje,  the  latter  beiug  probably 
partially  reHex.  The  ey0  may  be  iniplicated  througb  the  lachrymal 
duct,  causiug  afTectiou  of  the  lachrymal  apparatus.  Conjiinctivitia  (ainiple 
and  phlyctenular),  keratitis,  etc.  have  been  described  in  connection  with 
chronic  rhinitis.  Ear  complications  are  stili  more  common,  and  may 
be  roughly  eaid  to  be  due  eitlier  to  the  nasal  obstructiun  interfering  with 
the  proper  ventilation  of  the  tynipanic  cavities,  or  to  au  extension  of  the 
catarrli  through  the  na80-pharynx  up  the  Euatachian  tubes.  iJiseases  of 
the  accea8ory  ainusea  may  reault  from  chronic  coryza,  but  probably  the 
reverae  is  more  comnaonly  the  čase. 

I}ia(fntms. — The  diagnosis  is  umially  ea8y,  the  most  imjKjrtant  point 
being  to  ascertain  vvbether,  in  addition  to  the  nasal  catarrli,  auy  other 
aflections  are  present,  such  as  disease  of  tlie  acce8sory  sinuses  or  tumours, 
also  the  abseuce  of  any  clironic  iniective  diseasea  as  8ypliili8  and  tubercle. 

Froffiiosis. — The  prognosia  depends  chiefly  on  the  causJition  of  the  disease, 
\vhether  removable  or  not.  T}ie  disease  is  not  dangerous  exeept  in  young 
children,  \vhen  the  nasal  obstruction  may  interfereseriously  witb  their  nutrition. 
On  the  whole  the  proguosis  is  favourable  vvbeii  the  disease  is  suitably  treated. 

TrcaimenL — In  simple  chronic  corj/za.  tlie  first  essential  is  the  remttval 
of  auy  exiHting  source  of  irritation,  wliether  it  l)e  introduced  from  \vithout 
or  be  ftu  iutra-niis<xl  irritarit  (see  above,  "-rEtiology  ").  The  secretion  should 
be  reiiioved  by  regular  cleiiusiug  of  the  noše  by  the  patient:  this  Hiay  be 
accomplished  either  (1)  by  sniffiug  up  a  Dquid  from  a  ve.sael  or  the  palui  of 
the  hand,  and  ejecting  it  through  the  mouth  ;  (2)  by  using  a  glass  svringe 
provided  with  an  olive-shaped  nozzle ;  or  (3)  where  there  is  much  discharge. 
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the  use  of  a  Higgin8on'8  8yringe  with  a  sinular  nozzle.*  In  the  two  latter 
Cttses  the  sjriuge  sliould  only  lie  inserted  into  th«  narrovver  nostril.  and  the 
patient  be  directed  to  breathe  through  his  mouth.  and  not  to  8wallow  while 
the  Iiq[uid  ia  in  his  noše.  The  sirnjilest  and  Ijest  liq«nd  to  use  is  a  warui  nonnal 
sohuiun  of  chloride  of  gfjdium  (i.e.  "73  per  cent,  or  a  toaspoonful  of  table-salt 
to  a  pint  of  \vater).  Thia  maj  be  varie»l,  if  dtistred,  by  a  solution  of  bi- 
carbouate  of  soda  (3ij.  ad  Oj.)  or  sulphate  of  80<la  (."Siv.  ad  Oj.),  or  a  mixturc  of 
tbese  8ttlt8  may  be  used.  If  the  secretion  bo  hard,  its  removal  is  facilitated 
by  8prayiug  in  firet  some  liquid  vaseline  (paroleine),  or  by  pre\'iou8ly 
inserting,  for  a  short  time,  plugs  of  wonl  lubricated  with  vasoline.  To  airest 
the  secretiou  astrinj^ents  are  sometimea  recomuiende<l,  but  they  are,  as  a 
rule,  badly  borne,  and  often  endanger  the  sense  of  »udbII  ;  on  this  uccount 
aluni  and  zine  salt*«  miist  be  avoided.  A  špirit  8]iray,  bej.anning  with  25 
per  cent  of  rectified  špirit  in  water,  may  often  be  employed  with  advautage, 
also  the  smoking  of  the  nasc-ent  fumes  of  cldoride  of  amnionium  from  ao 
inhaler.  Lfx;al  appHtations  by  the  surgeon  of  a  solution  of  nitrate  of  silver 
are  soinetimes  of  service.  The  insufflatiou  of  jx)wder8,  though  recomniended 
by  some  authors,  is,  I  think,  best  avoided,  When  erection  of  the  turbinated 
bodtes  is  ii  promiuent  svmptom  and  dues  not  subside  under  this  treatment, 
it  should  be  reduced  by  appUcations  of  the  giilvanic  cautery.  The  most 
conveuieut  phiu  is  to  score  from  behind  forvvardH  the  anterior  tvvo-thirds 
of  the  inl'eri<ir  turbinated  body  under  careful  guidance  of  the  eye.  A  tine 
cautery  point  is  used,  which  is  beut  near  the  tip  toward8  the  aide  being 
operaletl  on.  Three  or  four  of  these  linenr  cauterizations  raade  at  the  same 
time  one  al)ove  the  other  are  U8ually  necessar}'.  When  the  8weUing  aftects 
the  ix«terior  end  of  the  inferior  turbinated  bodies  it  is  best,  if  posaible,  to 
remove  it  with  a  cold  or  hot  snare  iutrtxiuced  througli  the  uasal  tiavity  and 
guided,  if  necesaary,  into  position  with  the  finger  in  the  naao-phurynx. 
After  cautery  operations  on  the  noše,  it  is  best  to  leave  the  jtarts  entirely 
alone  until  the  end  of  a  week,  when  the  slough  may  l>e  removed  with  a  pair 
of  fine  forceps.  EIectroly8iB  may  be  tried,  but  gives,  uocording  to  my  ex- 
])erieuce,  less  8ati8factory  re^ults.  In  h^prrtrophic  rhinitis,  if  the  thickening 
is  evidently  protiucing  obstruction,  stejis  should  be  taken  toreduce  it.  This 
18  most  8<iti8factorily  accomplisl>e<l  either  at  the  front  or  back  with  the  ct>ld 
or  galvanic  snare.  The  former,  uocording  to  my  experience,  is  preferable, 
and  answers  ali  purposes.  Thickened  portions  that  cannot  be  snared  otf 
may  be  burnt  with  the  cauterj'  or  chromic  acid.  As  in  simple  chronic 
caturrh,  spurs,  ridges,  anti  dcHections,  whieh  help  to  keep  up  the  morbid 
oondition,  mar  have  to  be  removed.  Ck;casionaIly  the  turbinated  bones, 
when  narrowiug  the  lumen,  may  have  to  be  reduced  by  surgical  means. 

Afl  regards  general  treatvunt,  high  dry  climates  are  U8ually  good  for 
chronic  nasal  catarrh,  and  any  condition  favouring  the  recurrence  of  acute 
attacka  is,  of  course,  to  be  avoided.  In  gouty  cases  suitable  constitutional 
treatment  may  also  be  adopted. 

Con/za  in  ChildTfn. — The  aciite  fonu  aflecting  new-lx)m  children  will 
be  elsevvhere  deacrilH?<b  Chronio  coryzn  in  older  children  is  genera]ly  asso- 
ciatod  with  odenoid  vegetatious  and  enlarged  tonsils.  There  ia  usuallj  uo 
la>AlifliHl  hypertrophy,  but  much  general  8welling,  also  often  eczetna  of  the 
vestibulen.     It  frequently  occurs  with  congenital  8y|)liilia 

Rhiniiia  caseosa  is  a  name  that  has  been  a]iplied  to  cases  chnntcterised 
by  tlie  accumulation  of  a  white  or  faintly  pink  highly  fu!tid  che<?8y  nuiss  in 
one  nostril.  most  of  wluch  it  tills,  giviiig  rise  to  a  sero-purulent  secretinn. 
Some  authors,  such  M  Kleuii*rer,  do  not  consider  that  it  is  a  special  form 

TIm  lUMtl  doucbc  •hould  ncror  b«  uicd ,  un  acroutil  uf  tli«  rtak  of  l>^xiu(■il>((  itout«  otilia  iuwli&. 
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of  rhinitia,  bufc  that  the  discharge,  whether  originating  ia  the  accessorj 
sinuaes  or  due  to  caries  of  the  bone,  etc.  is  siuiplj  retaiiied  and  beconies 
decomposed.  Others,  like  Cozzolino  and  M'Bride,  are  of  opinion  that  it 
forma  a  separate  disease. 

The  name  Rhinitia  (sdeinatom  haa  beeu  applied  to  an  cedematous  con- 
dition  of  the  nasal  mucous  membrane  fMulhall),  Imt  it  is  not  a  generallj 
accepted  term.  The  last  remark  applies  ecpiallj  to  Rhinitis  sk-ca,  lu  which 
there  is  diminished  secretiou. 

^antkos^is  of  the  nasal  mucous  membrano  is  a  chronic  condition  described 
by  Zuckerkandl,  in  whieh  the  mucous  membrane  assumes  a  yellowi8h  dirty  or 
ru3ty  colour.  It  ia  chiefly  found  on  the  eartilaginoua  aeptum,  but  is  occa- 
8ionally  seen  in  other  jmrta  of  the  noše.  It  \vill,  therefore,  be  more  properly 
deacribed  under  diseases  of  the  septum. 


2.  Ateophic  Rhinitis,  Fietid  (Oz^na)  and  Non-foetid 

This  is  a  form  of  chronic  rhinitia  which  is  aocompanied  by  wasting  of 
the  nasal  mucous  membrane  and  of  the  uuderljing  bones.  In  the  fuetid 
variety,  also  termed  ozjena,  the  discharge  forma  tenaciou.s  masses  and  crusta 
which  posaess  a  highly  j>enetrnting  disagreeable  odour.  In  the  non-f(Ptid 
form,  which  ia  much  less  commoii,  the  accnmulation  of  aecretion  is  not  so 
marked 

jStiolo(fy. — The  a>tiology  of  this  complaint  Ls  very  imperfectly  under- 
stood.  Accordin*^  to  some  authors,  it  is  the  reault  of  atrophic  changes  in 
tisBues  which  have  been  previou8ly  hypertro]ihied,  but  miUtating  agaiust 
this  tlieory  ia  the  fact  that  most  cases  of  oza^na  date  froui  early  youth, 
although  tliey  do  not  usuallv  come  under  treatment  till  puberty.  It  im- 
doubtedly  sometimes  has  ita  origin  in  acute  infectious  fevers.  Ali  authors 
agree  that  it  ia  eomttiouer  iu  feinaleH  than  in  males,  thin  being  the  reverse  of 
that  found  in  hypertrophiu  rhinitis.  Its  i>ecurreuee  in  several  members  of 
the  same  family  has  often  been  uoticed,  but  ita  unintentional  trausmisaion 
from  one  persou  to  another  is  unaubstautiated. 

!:>iimpU>m». — In  some  cases  the  e.\ternal  aspect  ia  characterised  by  broad 
and  depressed  nasal  bones,  b\it  this  feature  is  not  alway3  noticeiible.  The 
tluree  chief  8ymptomH  are:  (1)  F<etor ;  (2)  Atrophy;  (3)  Secretiou.  The 
fOBtor  varies  in  intensitj  in  difil-rent  cases  and,  as  already  njentioned,  may 
occa.sionally  be  absent.  The  odour  is  attached  to  the  inspissated  secretion, 
as  it  is  not  noticealile  after  the  removal  of  the  latter.  It  is  very  character- 
iatic,  has  been  likened  to  tliat  of  decayed  cheese,  and  ia  distiuct  from  the 
odour  met  with  in  counectioa  with  necrosed  boue  or  abacess  of  the  acces8ory 
sinuses.  The  ftritor  is  not  usually  perceived  by  the  pstient  Ivimself,  Nasal 
obatruction  is  often  preseut,  produced  by  tlie  accumulatiou  of  discharge,  and 
headaches  may  be  complaiued  of. 

Mhino:icopic  examinativn  usually,  liut  not  alway8,  8hows  the  nasal 
cavities  large,  wide,  and  liued  more  or  leas  with  a  yellow  or  greenish  dis- 
charge which  is  frequently  found  dried  up  into  scaba  of  greateror  less  thick- 
nesa,  preaentiug  a  gray  surface  resembling  that  of  pumice-stone.  They 
often  fill  the  nasal  cavities,  and  adhere  tightly  to  the  underljing  mucous 
membrane.  When  tliese  are  removed  I)y  8yringing  or,  if  nece88ary,  by 
forceps  or  vvool  ruops,  the  underlying  mucous  membrane  is  U8ually  found 
thin  and  wasted,  and  the  turbinated  bodies,  especially  the  inferior,  atrophied. 
making  the  nasal  pasaages  very  wide,  and  allowing  of  a  clear  view  of  the 
naso-pharynx,  often  alsoof  the  anterior  surface  of  the  body  of  the  sphenoid. 
The  mucous  membrane,  e8peciaUy  that  covering  the  turbiuated  bonea,  may  be 
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found  red.  uneven,  and  bleeding  sligbtlj.  The  nasal  bones  olao  undergo 
atrophic  chungea.  In  the  same  noše  both  atrophic  and  hy])ertrophic  patches 
of  mucous  membrane  are  met  with  (Krieg).  the  former  chieHj  at  the  lower 
part.  Ali  these  conditiona  generali)'  affect  both  nasal  cavities  in  a  varying 
degree,  but  may  lie  limited  to  one  aide.  There  is  no  ulceration  of  the 
mucous  membrane  in  true  oziena.  The  diseased  procese  often  estends  into 
the  ni8o-pharynx,  and  may  afFect  Ihe  pharynx  (pharyngitis  sicca)  and  even 
the  li.rynx.  Ctisea  of  oztena  aflectiug  only  the  larynx  and  trachea  have 
been  «!escrilt€Ki  by  Baginsky  and  Zaruiko. 

Patkoloffical  Anatomi/. — Microacopical  examination  shovva  that  there  is 
6rst  a  round-cullud  inhltration  of  the  mucous  membrane,  the  ruund  cells 
having  a  teudeucy  to  granular  and  fatty  degeueration.  Siniilar  degenerative 
changea  are  found  in  the  acinous  and  in  Bowraan'8  glands.  On  the  margins 
of  the  bones  are  numerous  Howahip'8  lacunie  contaiuing  osteoclaats.  The 
epithelium  ia  generally  converted  into  the  cubical  or  pavement  variety. 
of  which  the  superficial  layer8  may  become  homy.  In  later  stages  the  celi 
infiltration  gives  ])lace  to  a  new  formation  of  connective  tissue,  leadiug  to 
shrinking  of  the  mucous  membrane  and  marked  disparition  of  the  glands 
and  v«8sel8  (Zaruiko).*  E.  Fraukol  describes  endarteritis  obliteraus,  and 
KrauB«  connective  tiasue  thickening  of  the  adventitia. 

The  true  nature  of  this  disease  has  been  the  subject  of  innumerable  obaer- 
vationa  and  theories.  Aa  regards  ihe/(etor,  aa  already  noticed  thia  ariaes  only 
from  the  secretion,  e8pecially  when  it  bas  lain  for  some  time  and  hardened, 
for  the  fresh  aecretion  has  8carcely  any  odour.  The  amell  ia,  according  to 
some  authors,  siinplj  the  resuit  of  decomposition  of  the  catarrbal  secretion 
vrhich  stagnates  in  the  nasal  cavities  on  account  of  their  abnormal  \vidtli 
(Zaufal).  Clinical  observation,  as  well  as  phy8iological  experiment,  speak 
against  thia.  B.  Fninkel  considera  that  suppuration  of  the  atrophic  mucosa 
is  a  neceasarj  preliminary,  but  that  for  the  production  of  the  fcetor  a  ferment 
is  required.  Krause  attributes  importance  to  the  alteration  in  the  aecretion 
by  the  presence  of  fat  grauules  produced  by  the  dcstruction  of  gland  epi- 
thelium and  of  intiltration  cella.  These  granulea,  mixed  with  the  coruified 
epidermis,  undergu  rapid 'decomposition  and  give  rise  to  the  fcetor;  but,  on 
tne  other  hand,  this  condition  ia  not  ahvavs  preseut.  E.  Friinkel  thiuks 
that  the  absence  of  glands,  especially  Bo\vmau'8,  enables  the  bacteria  of 
decomposition  to  tlourish.  Volkmanu  and  Schuchardt  also  attribute  the 
fa'tor  to  an  anomaly  of  aecretion  vvhich  consists  in  the  transformation  of 
the  normal  cylindrical  epithelium  into  a  horny  pavement  epithelium ;  thia 
decompose«  and  prcnhices  the  smeli  in  the  same  manner  as  ocours  in  plantar 
and  axillary  a\veatiug,  cholesteatoma,  and  intertrigo  mammarum.  Thia 
chsage  is  said  to  be  alw8ys  preaeut  in  ozsena,  but  abeent  in  non-foetid 
atrophic  rhinitis  (Seifert).  A  spernal  organism  is,  according  to  theee 
authors,  not  requirod  On  the  other  hand,  E.  FrJmkel  (1882)  and  La;wea- 
berg  (1885)  discovered  the  bacillua  muoosus  and  decliircd  it  to  l»e  the  aiiieo 
of  the  fortor.     Hajek  found  bacilli  rcj^embling  Frietlhinder'8  pneumo-bjujilli- 

The  atntjihi/  was  considertid  by  Zaufal  to  l>e  a  congenital  defect,  bat 
thia  has  Iteen  coiitroverted  by  Zuckerkaudl,  who,  in  the  examination  of  252 
voung  skulls,  never  found  atrophy  of  the  turbinated  bonea.  Hopumnn, 
however,  upholda  Zaufars  theory.  and  supporta  it  by  obaervations  on  the 
antero-poeterior  ehortneas  of  the  septum  in  oziena,  which.  in  his  opiuion, 
canuot  l>e  owing  to  shrinking,  but  must  be  duc  to  deticicnt  growth. 
Zaniiko  and  Bayer  regard  the  (liseAse  as  a  tropho-neuroeis  of  the  naaal 
mucoRa  and  the  bony  fratnework,  frutu  which  the  characteristic  cbangea, 
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metaplasia  of  tbe  epithelium  \vith  corniticatiou,  siiperJicial  inflammation 
with  formabion  of  crusts,  occur,  and  insist  on  the  preseuce  of  a  specLIc 
bacilluB  causing  the  fii:'tor.  The  umjoritj  of  authora,  however,  appear  to 
hold  the  opinion  t!iat  the  atrophy  is  Ihe  result  of  a  chronic  infiammaJorv 
suppurative  proeeas,  and  assuuie  that  the  atrophj  is  preceded  by  hypertrophy. 

In  regard  to  the  origiu  of  the  setretion,  Mithel  tirst  tbrevv  attentiou  to 
the  freqiient  implicatiou  of  the  accessorj  ainuses  in  ozteaa,  and  luaiutained 
that  the  secretiou  ahvajs  origiuated  in  one  of  these  cavities.  This  ha.'  bceo 
controverted  by — (1)  the  actual  obsorvation  of  tbe  formation  of  secretion 
under  the  eye  of  the  observer  (Gottstein),and  (2)  by  the  post-morttaii  axam- 
ination  of  Ctises  of  oztena,  in  which  the  acces8ory  siauses  were  found  liealthy. 

Tbese  ob8er\'ation9  are  not  ac<.-epted  by  GrUuwald,  w1jo  iusists  on  the 
gi'eat  raritv  of  general  suppuration  of  the  nasal  niucoua  membrane  in  tdults, 
and  explaina  the  8ymptom8  of  ozama  by  tlie  presence  of  localized  suppura- 
tions.  He  doea  not,  however,  Hmit  theee  to  the  accessory  siuuses,  bit  also 
locates  them  in  narrow  meatuses  and  even  in  the  pharyngeal  and  faucal 
tonaila.  He  therefore  regards  ozjena  as  a  8ymptom  of  differeat  Icealised 
suppurations.  Stork,  on  the  other  hand,  rcgarda  ozivna  as  an  infective 
disease,  gonorrhcea  or  congeuital  syplrili8,  the  latter  ocoumng  when  the 
father  is  no  longer  sufleriug  iroiii  acti^■e  sy|ihili8. 

FinaDy,  Striibiug  and  Abel  Imve,  witbin  the  last  few  year8,  made 
extenaive  bncteriological  inveatigatious  on  tlie  liacillua  iniicosus,  vrhich  they 
l)ave  distinguLslied  froni  Friedl;inder's  pneiuno-bacillus.  Tbey  claim  to 
have  found  it  constantly  present  in  the  secretion  of  genuine  ozaina,  and, 
per  contra,  alwaya  absent  in  tbe  normal  noše  and  in  ali  other  diseaaes. 
They  alsu  fouod  it  disjippear  as  a  čase  Nvas  cured,  and  maiutaiu  that  it  is 
inoeulalile  fmni  noše  to  noše,  and  froni  noše  to  pharynx  and  hirynx.  They 
consider  tlie  ftetor  as  an  iuconstant  symptom  and  tbe  atrophy  as  not 
eagential,  the  easential  feature  heing  the  formation  of  a  glairy,  tenacious 
muco-pundent  secretion.  According  to  these  authors,  "  ozo-na  is  a  peculiar 
infiammatory  process  with  the  formation  of  onist.s,  commenoing  n8uaUy  iu 
the  noše,  more  rarely  in  the  naso-pharynx,  caused  by  the  presence  of  a 
bacilbis.  Catarrhal  appearauces  then  develop,  at  first  witb  liypertrophy, 
afterward9  with  atropby.  The  latter  occurs  partly  from  pressure  of  the 
crusts,  partly  from  inflamuiatory  irritation  by  the  poisonous  products  of  the 
bacilli  grovving  on  tbe  surface.  The  fcetor  is  a  8yTuptom  due  to  mised 
infection,  is  not  originally  in  the  secretion,  but  occurs  easily  from  the  bacilli 
of  decomposition,  The  procesa  can  creep  into  aH  tbe  accessorv  cavities,  as 
well  as  intn  tbe  iia80-pharyux,  Iarynx,  tnicbua,  and  tbe  tubes,  but  it  is  not 
identical  with  acce8sory  sinus  suppuration.  It  may  at  the  couimencement 
remain  for  a  long  tirne  witboiit  exteruiing;  vvbeu  the  process  is  fuUv 
developed  in  tbe  noae  tbe  laryux  is  also  generany  affected  \vith  tj\veIUng 
or  atrophy,  redness,  and  formation  of  crusts.  Losa  of  voice,  amounting  even 
to  apbonia,  dy8pn(ea,  and  cougb  umy  result  from  these  crusts,  which  have 
a  predilection  fur  tbe  subglottic  space  and  the  region  below  the  anterior 
commisaure.  Tiiert;  is  generali}'  pharyngitis  sicca.  Dy8crasiie  are  not 
nece8saTy,  altbougli  they  may  predispose  to  the  discase ;  quitc  healthy 
individuals  may  V>e  affected." 

None  of  these  theories  have  yet  met  \vith  general  acceptance. 

Biafinosis. — Apart  from  foreigu  bodies,  ulcers,  and  diseased  bone,  which 
are  detected  without  difficulty  by  rhinoscopic  examiuation,  the  point  of 
chief  irnjiortance  is  to  distinguish  the  dise-ase  from  empycma  of  the 
acce8aoiy  sinuaes,  eapeciallv  of  t)ie  maxillary  antrum. 

Frognosis. — A  priori  it  would  seein  impossible  in  advanced  cases  to 
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reatore  the  wa8tcd  glands,  cilialed  epitheliuiu,  and  vessels  of  the  atrophic 
mucous  memlirane,  and  that  therefore  ozitna  is  inciirable  seeras  to  be  the 
expeheQce  of  most  observers.  It  is,  however,  a  condition  that,  as  long  as 
it  is  oonfined  to  the  noae,  may  with  sui  table  treatmeut  \ye  uade  quite 
bearable,  and  deprived  of  ita  objectiouable  features.  In  the  earlier  Btages 
a  cure  is  more  fcasible,  and  in  advanced  age  the  discose  is  said  to  undergo 
spontaneous  recovery. 

Treatment. — The  treatment  involves  in  the  first  plače  a  thorough 
cleansing  of  the  niisiil  cavities  of  crusts  imd  discharge.  This  i«  accom- 
plisheil  by  the  use  of  a  Higginsou'«  8yringe  (aee  above,  p.  389),  \vith  a 
noruiol  soUition  of  oommon  ealt  or  a  weaJc  alkaline  solution,  to  which 
a  fe\v  drops  of  liq.  ])ot.  penuang.  may  be  added.  Previous  looaening 
of  the  cru8t8  by  the  insertion  of  plugs  uf  wool  moistened  with  vaseliue, 
or  the  use  of  a  paroleiue  spruy  may  be  required  (see  above,  p.  389),  The 
crusts  uiay  at  tirst  have  to  be  renioved  by  the  surgeon  \vitii  forceps. 
Various  antiseptics  are  tlien  8prayed  into  the  uose,  such  aa  a  solution  of 
hyd.  iierchlor,  (strength  1  to  5000-1  to  2000).  A  aaturated  solution  of 
acid.  boracic,  or  a  10  or  20  per  cent  solution  of  menthol  in  paroleine,  or 
other  mild  antiseptic,  may  be  suljstituted.  By  this  treatment,  carefully 
carried  out  by  the  patient  tvvice,  or,  if  nece8aary,  three  times  a  day,  the 
formation  of  crusts  and  the  occurrence  of  fcetor  can  1«  kept  in  aT>eyance, 
and  gradual  improvement  may  in  course  nf  tirne  result ;  but  the  patient 
must  Ite  particularly  informed  that  he  will  have  to  coutinue  the  treatment 
regularly,  probably  for  year8,  in  order  to  keep  himself  in  a  state  of 
comfort.  It  ia  inip»ortant  for  the  surgeon  ti  see  that  the  |tatient  thoroughly 
iinderstauds  the  cleansing.  An  occasionul  applicatiou  by  the  surgeon  of  a 
solution  of  argenti  nit.  (grs.  10-60  ad  ,^j.)  on  a  wool  mop  to  the  whole  of 
the  interior  of  the  noše  seems  to  be  of  benefit.  Other  remediea  have  been 
recommended.  liaterine  is  used  as  u  spray  l)y  I^fferts,  and  .'»yringing  \vith 
a  solution  of  ac«to-tartJirate  of  aluminiiim  (a  small  teji-sfioonful  of  a  50  per 
cent  solution  in  a  piut  of  water)  is  recommended  by  M'Bride  and  Schaffer. 
Crottsteins  methol,  which  has  not  found  much  acceptance  in  this  country, 
consists  in  iuserting  a  large  cotton-\vool  plug  into  one  nosal  cjivity,  leaving 
it  in  for  t\venty-four  hours.  and  thcn,  after  an  interval  of  the  same  tirne, 
uaing  a  simihir  plug  on  the  opposit«  side.  Gottstein  kept  the  plugs  in  at 
night,  but  other  authors  havt?  modified  the  treatment  by  retaining  the 
plugs  (which  must  be  tinu  and  (iigar-8ha|>ed)  for  a  few  hours  during 
the  davtime  in  each  nostril. 

Vibratory  masaage  of  the  turbinated  bodiee,  light  touching  with  the 
ilvanic  caul-ery,  and  applications  of  the  constunt  current,  have  also  their 
advooaU;«,  but  I  ain  not  aware  that  they  iHjssess  any  8j)e<.'ial  advantages,  A 
methtxl  of  tri!iitmeut  which  has  found  eeveral  adherents  is  that  of  cupric- 
olectrolyRi8.  It  wae  originally  recommended  by  Jouslin  and  Cheval,  and 
has  been  advocated  l)y  M'Hride  and  othera.  After  thorough  cocanisation  of 
the  nasal  cavitie«,  and  remuval  of  aH  crusts,  a  copper  neodle  attached  to 
the  piisitive  jiolo  is  iuaerted  into  the  inferior  or  middle  turbinated  lKxly, 
while  a  jilatinum  or  steel  needle  connected  witli  the  negativu  [»de  is 
plungi.'d  into  the  septum.  A  current  of  from  3-10  mUliamp^res  is 
employed  for  alj<jut  tcu  minutes.  Tho  operation  is,  if  necessarj',  repeated 
more  than  once  on  each  aido  at  iutervnls  of  a  fortnight.  "VVhen  the  naso- 
pharynx  is  attected  it  re<piire.s,  in  additinn  to  the  cleiinsing,  special  applica* 
tioufl  madu  with  a  brush  or  8pray.  The  au.'euxia  which  often  accompanios 
onena  must  also  receive  attention. 
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6.  Chronic  Infective  Diseases  of  the  Noše 


St/phili» 
Tuberadont 
LupuM 
Glandert    . 
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LeproKi/ 
Rhim^fclertmia    . 
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Sy2)hilis. — The  noše  inaylje  attacked  by  sjphilis  in  anv  stage  of  the  disease. 
The  priinary  cliancre  has  becn  met  with  on  the  nasal  niucosa ;  in  such  an 
unfortunat«  iufectioii  of  rare  occurreiice  tlie  diagm^sis  vvuuld  liave  to  be 
made  froiu  a  sarcoma.  Uiider  antisvphilitic  treatnieiit  the  chaiicre  disap- 
pears,  leaviug  a  8h'ght  scar.  In  the  secondaiy  stage  a  general  imsal  c^ataiTh 
iaay  oecur,  often  sUght  and  liable  to  Le  overlooked.  The  lesious  more 
commouly  observed.  and  causing  greatest  destruction,  are  those  met  with  in 
the  tertiary  stage,  and  uiust  be  grouped  amongst  tlie  later  manifestations 
of  this  stage.  They  may  be  the  resnlt  of  infection  or  the  outcorne  of  a 
hereditarv  taint. 

Tfie  septum  and  Ll^e  lloor  of  the  noae  are  the  parts  firstly  and  mainly 
atiected.  It  is  highly  iniportant  that  the  gumimy  tuinour  \v]uc!i  precedes  tlie 
idcenition  sbould  not  bo  overlooked ;  by  its  early  dctection  and  by  anti- 
syphilitie  treatuient  being  vigorously  pushed,  a  considerable  auiount  of 
destruction  niav  be  averted.  A  giminia  usuany  develops  on  the  septuni 
and  near  the  tloor  of  the  nese,  and  may  be  .situated  far  back.  It  is  there- 
fore  neces8ary  in  a  snspected  caae,  vviieu  an  e.vauiination  of  the  anterior 
nares  gives  a  negative  result,  lo  thoroughly  investigate  the  poaterior  uares 
by  rhinoscopy. 

A  sniall  gumma  not  imcomraonly  occure  in  the  region  of  the  raphe  on 
the  roof  of  the  nioutU,  wlucti,  on  l>reaking  do\vn,  inay  involve  the  floor  of 
the  noše,  or  it  n]ay  Ije  due  to  extension  of  the  disease  froni  tlie  noše.  By 
uareful  examination  \vitb  a  fine,  llexible,  and  hlunt-pointed  probe  a  minute 
opening,  at  tirat  uot  visible  tu  the  eye,  niay  I«  found  leading  np  to  the  floor 
of  the  septuni,  and  in  this  \vay  bare  Ijone  may  be  (ipportunely  detected.  Au 
exaniination  made  in  this  way,  through  the  niouth,  haa  enabled  the  writer 
to  deteet  8yphilitio  disease  of  tlie  noše  at  a  Linu?  \vben  the  objective  evidence 
in  the  noše  itself  u-as  not  suHieient  to  permit  of  a  deiiiiite  cunchision  being 
arriveil  at,  and  at  a  tinie  \vlieii  the  greatest  amouiit  of  benefit  could  be 
gained  by  tieatment. 

When  svphilis  attacks  the  septuni  ulceration  and  pcrforatiou,  as  is  well 
knovvn,  is  of  comiiion  occurrence,  and  can  be  distinguisbed,  it  is  said,  from 
that  of  a  simple  nature  by  the  bone  l>eing  involved.  By  extension  of  the 
niorbid  process  tho  turbinated  bodies  ruay  be  de8troyed  and  the  ncces8ory 
sinuses  opened  up. 

As  the  result  of  the  contraction  of  the  connective  tissue,  subserjuent  to 
the  destruction  of  the  nasal  boiies,  the  coudition  of  so-ealled  "  saddlc-back  " 
noše  appears,  but  it  is  the  opinion  of  some — vvbicb  opinion  is  shared  by  the 
writer — that  tliis  appearance  niay  be  occasioned  by  causes  other  than 
8yphilis. 

Syphili8  may  attack  and  be  localiaed  in  the  na8(j-pharynx,  which 
further  einphasisea  the  iniportance  of  post^srior  rhinoseopy  in  these  caaes 
A  tertiary  Icsion  locaiised  in  the  naso-pharynx  may  lead  to  dangerous 
ha^morrhage.  Cases  have  been  reeorded  in  \vhicb,  after  tho  los3  of  a  uecrotic 
part  of  a  cervical  vertebra,  fatal  h^emorrhage  has  occurred  from  the  carotid 
and  vertebral  arteries. 

Mention  iiiust  also  bc  inade  of  the  inherited  varietj  in  infants,  character- 
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ised  by  a  catarrlial  condidon  of  the  iiasal  mucosa,  giving  rise  to  snuffles. 
and  8eriou8ly  interfering  with  respiration  aiid  feetling. 

The  diagnosis  of  nasal  Rvpliilis,  as  a  rule,  is  not  diflicult.  Chronic 
glandei-s,  with  which  it  iiiay  l>e  confused,  is  a  rare  disease,  and  tuberculoais 
does  not  oecasion  so  much  destnictiou,  moreover,  a  bacterioscopic  cxamina- 
tion  \\ill  generally  elimiiiate  any  error  in  diagnosis.  Lupus,  in  a  certain 
group  of  tases,  it  is  difficult  to  exclude,  excepting  by  a  course  of  antisjrphilitic 
treatnient. 

The  treatment  of  the  nasal  condition  is  es8entially  that  of  the  disease 
it«elf,  and,  as  has  already  been  mentioned,  the  remedies  niust  be  vigorou8ly 
pushed.  It  is  as  well  to  give  iodides  in  conjnnction  with  morcurial 
treatrnent.  Tlie  parta  should  be  kept  cleaased  with  antiseptic  douches ;  and 
in  infants,  in  order  to  keep  the  meatuses  free,  the  passage  of  a  soft  tube 
niay  beconie  necessarj'. 

In  tlie  tertiarv  lesions  tho  separation  of  the  resulting  8equestra  may  be 
tedious  and  difticiilt,  and  it  has  Ijeen  suggested  that  this  uiay  be  overcome 
by  boriog  the  bone  and  loosening  it  with  a  hook,  separation  in  this  way 
being  more  rcadily  obUiined.  The  diacomfort  occasioned  by  a  perforation 
throngh  the  luuf  vi  the  nioutii  iuay  t«  met  \vith  a  plug,  at  firet  of  soft 
.material,  such  as  cott<ni  wool,  and  after  cicatricial  contraction  has  taken 
'plače,  \vith  an  artificial  plate;  if  after  \vithdra\val  of  antisjjecitic  treatment 
n<»  i^lapse  takes  plače,  operative  closure  of  the  perforation  taay  be 
alteraptetl. 

Tulterculom. — The  number  of  cases  of  tnberciUosis  of  the  nmcous  mem- 
brane of  the  iiose  that  have  l)een  bo  far  reeordt^d  is  vety  small.  Primar}* 
infeclion  may  be  set  u]»  with  the  finger,  chronic  catarrh  and  crnsts  con- 
jtributing  to  form  a  suitable  nidiis;  bnt  nasal  tubercniosis  is  U8nally 
a«sociated  with  the  disease  in  the  lungs  or  otlicr  organa.  It  ultimat«ly 
presen ts  ilself  in  the  form  of  idcer  or  tumour,  the  two  often  co-existing. 
Tho  cartilaginous  portion  of  the  septiim  is  the  more  usual  seat  of  the 
disease,  but  it  niay  also  occiir  on  tlie  turbinate  boilies.  The  tumour  may  l>e 
of  snfficient  size  to  conipletely  block  the  nostril.  When  an  uleer  form«  on 
the  septiuu  it  is  conmionly  indufinitelv  ciixndar,  of  a  grayi8h  coloiir,  and 
pe>  haps  perforating,  ha^morrhage  readily  taking  plače  when  an  exauiination 
is  made. 

The  8ymptoms,  as  already  mentioned,  are  mainly  a  t.endency  to 
ha^monhage,  nasal  obstruction,  and  an  increase  of  nasal  secretion,  whicb 
may  become  ollensive,  but  pain  is  rarelv  ]iresent. 

Tlie  diagnosis  has  to  lx!  niadn  fnmi  biims,  svphilis,  glanders,  and  in 
children  from  chronic  eczenia.  Froni  lu|iii.s  it  cau  be  clinicaHy  disassociated 
by  tho  absenee  i>f  the  characteristic  growth8  in  the  skin.  Lupus  may 
evfi-nd  lo  tho  mucaiia  surface  of  the  noše,  and  a  differential  diagnosis  then 
iM-roiiies  difticidt.  A  Ijacterioscopic  examination  will  enal»le  one  to 
diriLinguish  the  ulceration  from  that  occasioned  by  8yplulis,  glanders,  and 
eczenia. 

Tho  tulK>rculous  tutnonrs  niny  have  to  1m»  <lifterentiate«l  from  other 
tumourfl,  such  an  sarcomu  and  Hbronut,  and  it  is  important  that  tho  section 
made  for  this  ])ur|M)se  hIiouM  lie  cut  through  the  deepeet  parts  of  the 
growth. 

Tulterculous  disease  of  the  noae  does  not  materially  aOect  tho  prognosis 
of  the  general  or  pulmonar>'  disease  of  which  it  is  a  part,  in  the  way  that 
tulieriulous  disease  of  tho  larynx  adtls  to  the  gravity  of  n  cAse. 

The  treatment  nni«l  lie  general  iukI  tli«^  Kiimo  m  that  adopted  when 
tuljcrculosi«  air(vUH  (jtbfr  region«.      Tlic  wp«H-iiil  tnMtment  to  l>e  dirt»cte«l  to 
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the  lotal  lesion  coTiBists  in  removing  the  gTowth,  curetting  the  ulcere, 
and  treatinji;  Lhcin  \viLh  laclic  acid,  after  the  iiietlioil  suggested  by  Krause 
in  the  treatmeiit  of  tnljerculosis  of  the  larynx.  lielapaes  occur,  biit  it  will 
jiroljahlv  he  founil,  vvith  increasing  eKperience.  that  by  nieans  of  {ubercnlin 
the  disease  can  ha  made  more  amenable  to  treatment. 

Lupus. — Lupus  has  iuany  points  pathoIogically  in  commou  vvith 
tubercle,  and  it  is  often  with  ditticulty  tliat  it  cau  be  cliiiicaUy  distin- 
guished.  Lupus  is  very  seldoui  primaiy  in  the  noše ;  in  a  large  iH[ajiirity  of 
caseB  it  is  aii  extension  froni  the  integunient  adjacent  to  tlie  amterior  nares; 
the  septiun  is  commonly  attacked  earlv.  On  inspection  the  uieatuses  ai"e 
ii8ually  found  to  L»e  more  or  less  obstructed  by  crusts ;  it  is  only  after  the 
renioval  of  these  the  nature  aud  exteiiit  of  tlie  disease  cau  be  raade  oiit. 
Tlie  nasal  inucoua  membrane  can  then  be  seen  stndded  with  pniail  nodulea, 
iusually  diserete,  at  tiraes  ulcerating  and  coaleseing.  Tlio  diaguosis  has  to 
be  made  frnn>  svpliilis — the  lattcr  runs  a  more  rapid  aud  destnietive 
eouise,  aud  re.sjjoiids  to  an  antisyphilitic  ti"eatmeut.  The  disease  may 
be  associatcd  \vith  8yi)hilis,  aud  at  timea  it  is  ditiicult  to  distinguish 
the  two. 

Lupus  runs  a  chronic  conrse,  and  tlie  treatment,  as  in  the  čase  of 
tid.ierutdo8is  of  the  iu>se,  niust  be  general  as  well  as  local.  Locally  the 
no<{ules  may  bc  rt!mi>ve<i  hy  nieans  of  galvauo-cauterv,  ciiretted  and  treated 
vvith  bKitic  aeid.  Tuberculin  may  certainly  be  tried,  for  some  of  tlie 
palientH  treated  vvitli  it  have  Vtoeu  permauently  benetited. 

Glanders. — This  disease  is  occasiona!ly  met  vvitli  alleetiug  the  noše  Ln  a 
chronic  or  an  acute  form.  In  some  cases  of  glandera  the  nasal  mucous 
membrane  is  secoudarily  infccted,  and  thence  inrianiniatory  svvellings  may 
spread  to  the  tissues  of  the  face.  Symptoins  of  rapiil  pya!niia  supervene, 
and  deatli  eomiuouly  ensues  in  the  ciuirse  of  tvvo  or  three  vveeks.  Iii  the 
chronic  form  the  disease  iuay  last  for  montlis,  aud  recoveij  then  occur ;  but 
it  usually  takes  oii  the  charaeters  of  the  acute  fonn  vvitli  a  rapidly  fatal 
result. 

Any  doubts  about  the  diagnoais  can  be  set  at  rest  Ijv  microscopic 
esamiuation  revealing  the  presence  of  the  glanders  liacilhis  discovered  by 
Lolfler  and  Schutz  in  1882.  An  alisolute  diagnosi.s  can  only  be  made  by 
means  of  cviltures  and  aniiaal  ex])ennieuts. 

Zeprosi/. — Leprosy  attacks  the  mucou.s  menibiane  of  the  noae,  and 
is  charaeterised  by  ulceratiou  and  destrnetion  of  the  bon}'  parts.  A 
diagnosis  can  be  arrived  at  by  nieans  of  a  bacteriuscopic  examination, 
treatment  can  only  be  8ymptoniatic.  and  directed  tovvards  the  removal  of 
the  crusts  aud  cleausiug  of  the  parts. 

Ithitioscleroma. — Rhiuoscleroma  is  a  ver)'  ruro  disease,  and  is  8c<uicely 
ever  met  vvith  in  tliis  country.  The  miijority  of  cases  that  have  becu 
reported  have  bcen  in  the  aouth-east  of  Euro],)e ;  a  few  in  Central  America, 
Egypt,  and  India. 

The  dLseaae  belongs  to  the  group  of  infective  gniuulomata,  and  ia 
characterLsed  by  nodular  thickenings  in  the  mucous  membrane  of  the  noše 
and  the  adjacent  akiu.  They  also  wcur  in  the  pharynx,  la]-ynx>  and  the 
upper  part  of  the  trachea.  lu  the  noše  it  is  prone  to  attack  the  cartila- 
giuous  part,  and  the  commenceinent  of  the  bony  part  of  the  nasal  cavitj 
and  choanae. 

The  8ymptom8  to  vvliich  the  disease  gives  rise  are,  iu  additiou  to  a 
certain  amount  of  deformiLy,  a  feeling  of  stififness  and  discomlnrt  about  the 
integument  oecasioned  by  the  infiltration  of  the  tissues.  The  nodules  8how 
no   tendency  to    break    dovvn    or    to    ulcerate.      Tlie    disease    is    alowly 


NOŠE:  CHRONIC  INFECTIVE  DISEASES 


397 


progressive,  and  the  obetruction  which  it  causes  maj  require  o))erative  treat- 
ment. 

The  morbid  process  is  occasioaed  by  a  bacillus,  first  described  by  Frisch. 
The  cells  in  the  granulation  tissue  fonning  the  nodules  have  i^eculiar 
charucteristics,  aud  present  an  appearance  of  degeneratioa.  The  bacilli 
lie  withiii  these  cells,  but  they  have  been  ol^served  Ijing  free  in  the 
lymphatic  spaces  around.  They  are  short,  oval  rods  with  capsule«,  and 
closely  resemble  Friedknder's  pnenmo- bacillus;  they  do  not  stain  ])y 
(jrHQi's  uethod.  Auother  organism  has  been  described,  but  ex})eriuiental 
inoculatiou  has  doue  but  little  to  dispel  the  doubts  that  have  ariaen  on 
the  subject. 

Rhinoecleroma  is  a  8!ow,  progr&ssive  disease,  and  treatment  has  not 
demonstrated  its  cm'ability.  Inunctions  of  lanolin  containing  one  per  cent 
of  corrosive  sublimate  liave  been  recommended  and  attended  with  some 
success.  Resohitiou  und  disappearance  of  the  condition  has  been  recorded 
after  an  attack  of  ty[tluis  fever. 

The  obstmction  in  the  nostrils  can  be  overcciue  by  mecbanical  aud 
surgical  mcasures. 

Henpuye. — The  jteculiar  nature  of  this  disease,  and  the  fact  that  very 
little  wa8  known  aa  to  its  nature,  led  Dr.  Albert  J.  Chalmcrs  to  make  the 
iuquirie3  which  were  embodied  in  a  report,'  and  it  is  u]v:}n  this  rejiort  that 
the  ft)llowing  account  is  ba8e<i : — 

Henpuye,  or  dog-nost',  is  a  disease  frequently  met  wiLli  in  the  Gold 
Coast  Colonj,  and  iu  certain  portions  of  its  liiuterland.  The  hideous 
deformity  of  the  face  \vhich  it  causes  is  very  strikiug  to  anyune  wlio  lias 
lived  in  this  part  of  VVest  Africa.  It  is  also  knovvn  on  the  French  Ivory 
Coast  under  the  name  of  "goundu"  or  "anakhre,"  but  "henpuye"  is  the 
native  name  (Appolonian)  for  the  disease  on  the  CJuld  Coast. 

Henpuye  slarts  in  a  uative  of  We8t  Africa  duriug,  or  soon  after  an 
attack  of  yaW8.  in  wliich  there  is  a  history  of  the  nusal  mucoua  membrane 
beiug  attacked,  as  a  sniall  bony  8welling  8ymmetrically  placed  on  either 
side  of  the  noše.  This  svvelling,  which  is  generally  oval,  vvith  the  long 
axiB  directed  downwards  and  outvvards.  is  attached  to  the  nasal  boue^,  the 
nasal  proceas  <if  the  superior  maxilla,  aud  also  to  the  superior  maxilla  in  the 
more  udvunced  cases.  It  is  produced  by  the  dejiosition  of  new  boue  under 
the  jKiriosteum  on  the  externul  aaj)oct  of  theae  bones,  and  gro\v8  8lowly  in 
aH  directions.  It  in  no  way  alfects  the  mouth  or  the  orbital  or  nasal 
cavities  in  any  čase  which  the  author  has  seen,  and  the  nasal  ducta  are 
tjuite  unaffected.  Rarely  the  gTOwth  is  a8ymmetrical,  being  situated  only 
ou  one  side  of  the  noše.  Pain  in  the  uorc,  \vith  the  presence  of  a  sore  in 
tliat  organ,  are  the  spupUjms  complained  of  at  the  commencement  of  the 
disease  ;  later,  headache  is  sometimes  felt,  and  pain  iu  the  svvelling  during 
wet  weather.  As  the  growth  bccomea  larger  it  seriou8ly  interferea  with  the 
sight  by  growing  up  in  front  of  the  eye8,  and  even  hidiug  them,  but  it  has 
not  l)een  seen  to  cause  destruction  of  the  eyel>all.  Tiie  gruvvtlis  may 
rcmain  quit«'  »mali.  «>r  wmy  gTow  to  be  large  lumps.  No  casc  has  been 
rejiorted  iu  whi(;h  tlu'y  breuk  dovvn  ur  vdcerate. 

As  regiirds  the  morbid  anatomy,  the  j^eriostcum  atrips  oft'  readily,  and 
uuder  this  is  a  thin  ahell  of  com{iact  bone  which  Hi»j>earH  8omewhat  rigid 
OD  the  side  tovrani  the  perioateum.  The  rest  of  thu  tumour  conaists  of 
cancellous  bone.  The  whole  swelling  cuts  readily  vvith  bone-force)«,  and 
cousista  of  ({uitc  soft  bouc.    On  making  microHcopical  pn^iMirniions  of  the 

I  K«|K)ri  uu  "  Henpttjr«"  in  tl>«  Oold  Cout  ColoDy,  Laned,  iuiVAtj  etb,  1900.  AIb«rt 
J.  Chdnian. 


398 


NOŠE:  POST-NASAL  ADENOID  aROWTUS 


growth8  there  were  signs  of  oasification  in  membrane  proceeding  under  the 
]»erio8teuiu,  and  the  re^t  appeared  like  nrdinarj  \vide-meshed  cancellous  bone. 
The  whole  procesa  appeared  to  be  that  of  a  slovv  "  osteoplaatic  periostitis." 

Tvvo  view3  on  the  etiologj  of  this  diseaae  have  been  brouglit  lorvvard  ii]) 
to  the  present  tirne,  viz.  (])  that  the  sweUing8  are  of  a  racial  eharacter,  and 
(2)  that  the  procesa  ia  atarted  by  the  larva  of  some  insect.  With  regard  to 
the  hrat,  the  difiease  is  ibund  in  Aahautis,  Gnmahis,  Fantees,  Ahantaa,  the 
Ga  people,  etc,  racea  quite  difterent  froju  one  another,  so  tliat  this  view 
cannot  be  entertained.  As  to  the  second,  there  is  no  evidence  which  would 
support  the  idea  that  tlie  disease  wa8  atarted  hy  a  hirva.  Ou  the  other 
hand,  there  is  alsvajs  the  hiatorv  of  yaw8,  and  of  the  tuuiour  atarting  daring 
the  attack  of  javis,  i,e.  diiring  the  period  of  eruptiou,  or  soou  ufter.  Theu, 
again,  the  patients  complain  of  pain  iu  the  noše,  with  iu  some  caaes  distiuct 
hiBtory  of  a  sore,  and  aometimes  diacharge  precediog  the  8welling.  This 
niight  be  due  to  some  irritation  or  ulceration  of  the  nasal  niucoua  membrane 
by  the  yaw8. 

LITERATURE  ur  He>puye. — Professor  Alkkandek  Macalistkr.  Jioyal Irifh  Acadtnuj, 
1882. — Surgeon  .1.  J.  Lami-rkt,  A.M.S.  liritish  Mcdical  Journal,  vol.  ii.  1887.— Dr.  Hknut 
Stkaouan.  Brilisti  Mtdieal  Jovrtial,  vol.  i.  1801.— Dr.  Maclaud.  Ardiivet  de  nUdtcine 
Navale,  1895. 
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Siiflieient  tirne  has  elapsed  since  Meyer  of  Copenliagen  iu  1S68  first 
described  ^  the  clinical  importance  of  post-nasal  obatnictiou  to  euable  ua  to 
eatimate  tiie  true  importance  of  the  subject.  iJuriug  a  period  of  twenty 
year8,  whie!i  reiiresetita  the  history  of  the  eubject  in  tJiis  cnuntry,  the  pro- 
feaaion,  sceptiual  iu  the  firat  plnce,  thauka  to  tlie  exiigger!ition8  of  the 
Bpeciahat,  haa  growu  of  late  over-enthusia.stic  fur  the  remova!  of  the 
80-eallod  adenoid  grawths  of  the  post-nasal  sjtaee  ;  \vhile  the  general  pubhc 
have  become  so  dosirous  that  the  benetjt  tliey  aee  from  theae  operations 
sliould  be  exterided  to  ali  children  alike,  that  they  are  often  diaappointed 
when  asaured  that  no  oj>eratiou  is  required  in  this  or  that  individual  eaae. 

The  operatiou  for  the  removal  of  adenoids  is  ao  universally  advoeated 
now  in  suitable  easca  that  it  is  the  n^ost  freijtieut  of  uil  operations>  and  in 
another  twenty-Hve  yeara,  it  is  to  be  hopud,  eveij  general  practitioner  in 
the  country  \vill  constder  its  akilful  perforniauce  a.s  one  ol  the  first  re^uLre- 
menta  in  the  family-doctor,  and  yet  will  not  fall  into  the  present  danger  of 
conaidering  that  every  child  would  Ije  the  better  tor  the  operation.  ludeed, 
owing  to  auoh  excess  of  zeal,  we  already  aee  iudications  of  the  falling  into 
disrepute  of  u  proeediire  vvhich  is  probably  doing  luueh  iu  raiaing  the 
general  standard  of  health  iu  the  population. 

Accuniulated  experience  has  added  hut  little  to  our  knovvledge  of  the 
a;tiology  of  the  diseuse.  We  are  ali  perauaded  nuw  that  it  is  no  new 
development  or  vicioua  mauifestatiou  of  a  degenerate  age.  Nevertheless, 
the  atlectiou  is  more  com]uonly  observed  in  those  iudividuals  who  have 
the  V-ahaped  alvcolar  arch  with  its  moditicationa  This  nurrow  ujtper  jaw 
is  aaaociated,  accordiug  to  the  degree  of  elevatiou  of  the  hard  palate, 
with   encroachmeut   uu    the  naaal  fossai  in  the   form  of   de^iations  and 

»  Trans.  Med.  CMr.  Soc.,  1870,  vol.  Iviii,  p.  l&l. 
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thickeninga  of  tlie  septuui.  No  doubt  auch  contraction  of  the  aupehor 
maxilla,  together  with  the  short  upjter  lip,  ia  an  undesirable  variation  due 
to  civilisation ;  for  such  variations  froiu  the  8trictly  normal  type  are  not 
encountered  among  aboriginal  racee,  nor  are  they  so  frequently  found  among 
•■the  lower  ordera  as  auiong  tlie  highlv  educated  and  luxurioua  Vet 
adenoids  are  by  no  rneaus  contined  to  individuuls  presenting  such 
peculiarities,  thougb  I  suspect  that  the  hypertrophy  is  invariably  found  in 
cluldren  presenting  the  narrow  uy»per  jaw.  We  have  doubtless  predispasing 
foctora,  which  may  be  either  inherited  or  ac^uired,  apart  Irom  the  nan-ow 
upper  jaw  which  is  empliiitically  an  inljeritable  feature ;  among  auch  is  what 
uaed  to  l»e  oalled  the  struiiious  diathesis.  Preci8ely  the  relation  which 
adenoids  bear  to  a  tuberculous  ])redi3poaition  has  not  been  determined, 
although  such  a  relation  would  appcar  \o  exi8t,  when  we  remember  that 
enlargeid  cervical  gland«  are  abnost  invariably  present  in  casea  of  adenoids,  and 
that  the  point  at  whichwe  are  todetcnaiue  vvhethersuchglandularenlarge- 
menta  are  to  be  considered  as  tuljerculous  or  merely  as  a  8yiiipathetic 
hy]^»ertrophy  ia  impossible  of  clinicjil  defiuition.  Stili  there  can  be  no 
doubt  whatever  tliat  hj^pertrophv  Uith  of  the  post-misal  lyiui)hoid  tissue 
and  of  the  cervical  glands  not  infrequently  precodes  the  inlection  of  the 
hypertrophied  tiaaue  with  the  tubercle.  Nor  must  we  forget  the  recent 
'tendenoy  to  consider  the  post-naaal  adenoids  as  a  delinito  nidus  in  wluch 
the  tubercle  bacilli  find  a  resting-place  and  fertile  soil  for  their  cultivation 
(Sims  \Voodhead).' 

Vet  in  spite  of  such  predisposing  factors  most  cases  are  developed  as  the 
result  of  acquired  prot-livities.  Some  liabies  are  no  doubt  born  with 
adenoids,  at  any  rate  if  we  may  so  judgo  IVom  the  fact  that  often  where  we 
find  the  growth8  gravely  obstructing  the  breathing  in  infanta,  we  are  told 
that  the  little  patient  has  suored  since  birth ;  and  this  in  cases  where 
there  is  no  definite  evidence  of  either  of  the  predisposing  factors  mentioned : 
indeod,  8<i  far  as  the  coutructed  suj^riur  muxilla  is  concerued,  we  are  com- 
iielled  to  admit  that  this  is  uever  obsen^ed  in  infaucy.  Congenital  8yphili8 
IS  8uppwed  in  certaiu  quarte.r8  trO  be  a  vnry  imjMirtant  factor ;  if  this  is  so 
we  must  adrait  that  it  is  extraor(linarily  rare  to  Hnd  in  the  subjects  of 
adenoids  other  evidence  of  the  contauiination.  Vet  I  have  myself  obstirved 
a  particular  virulence  in  the  grovvths  and  their  tendency  to  recurrenoe  in 
cluldren  whero  I  have  known  the  f.ither  to  lie  svphilitic,  and  although 
bis  children  were  suppised  to  have  escapeil  altogether  the  congenital 
difleaiie. 

Among  the  more  immediate  causos  atand  intluenza,  nutasles,  and 
whooping-cough  as  more  often  originating  adenoids  than  the  other  acute 
exauthemata.  The  increaaing  prevalence  of  these  three  diseases  of  tate 
yearH  is  doubtleas  the  main  reason  why  adcnoid  0]ieration8  have  beoome 
increasinglv  imperative ;  and  the  general  |iractitioner.  who  is  the  most  com- 
petfnt  to  judge  u\Hm  such  a  |»oint,  and  whi>t«'  eves  have  been  pretty 
genenilly  alive  U)  the  cHnical  facts  of  adenoids  for  ten  years  at  Icast, 
generaUy  maintains  the  increasing  prevalence  of  buccal  reajjiration  and 
snoring  together  with  the  Iiability  to  contract  oolds  upon  the  slightest 
provocation.  This  tendeucy  to  cold-taking  often  appears  to  be  an  im- 
jiortant  factor;  although.  aeeing  that  this  is  altogether  the  commonest 
Bjmptom  induood  by  the  grovvths,  it  is  diOioult  to  sepomte  cause  from 
efTect. 

But  \vhatever  view  we  may  favour  a«  to  the  prohable  aiuse  of  adenoids, 
,  Wh6lher  lucal  or  constitutional,  we  must  ever  bear  in  miud  that,  bo  far  aa 

'  Lanett,  189«,  voL  iL  p.  9&7. 
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the  i>athologi8t8  have  at  present  informed  us,  it  ia  impossible  to  deteruiine 
at  what  precise  point  of  enlargement  this  Ijmphoid  tissue  %vhicli  uuderliea 
80  tliieklj  the  inucous  membrane  of  the  poat-nasal  wull  is  to  be  conaidered 
aa  pathologiciil.  It  may  even  beeome  a  tjuestion  as  to  vvhether  the  grovvtbs 
iu  theinaeives  can  be  prououuced  aa  morbid,  aud  whether  they  have  any 
imporLunce  beyoud  the  mechauieal  obstniction.  Such,  at  aay  rate,  is  the 
present  teadeucv  uf  belief,  altbough  soiue  obaervers  ap[>ear  to  consider  the 
udenoids  as  a  dirijct  invitatioa  to  the  contraction  of  catarrbs  in  general, 
whether  uasal,  bronchial,  or  gastric,  My  ovvn  inclination  is  to  regard  the 
pomrnon  8ymptom  of  exce88ive  cold-takiug  as  due  to  tlie  obstruction, 
aeeing  that  we  tind  the  same  tendeucy  in  every  form  of  nasal  stenosiB, 
whether  pol)i>us,  enlarged  inferior  turbiuala,  or  mere  de^'iation8  of  the 
aeptuiu.  And  we  may  state  that  it  is  the  restoratiou  of  the  normal 
conditiona  of  veutilatiuii  iivhidi  is  responsible  for  the  cure  of  the  tendency 
to  take  cold  in  ali  easea  of  misal  obstructiou.  Pos9ibly  the  actiial 
overheating  of  the  nasal  fossie,  \vhen  deprived  of  the  cotding,  iuspired 
air-curront,  may  caitse  liypertrophy  of  the  lyinphoid  tissuo;  for  reoent 
experimeuts  ou  the  pbysiology  of  the  noše  iiidicute  tbiit  the  amount  of 
heat  taken  up  from  the  mucous  membrane  is  euormous.'  ludeed,  ruiighly 
speaking,  it  niay  be  aaserted  that  however  cold  the  exterual  atmosphere,  tlie 
iuspired  eurrent  ">f  air  is  niised  to  the  temperature  of  the  blood  before  reaching 
tlie  pharyux,  That  overheating  causes  overgrowth  of  tlie  lymphoid  tissue 
is  a  more  likely  explanatiou,  \vheu  we  remember  that  nasal  catarrh  in  one 
form  ur  other  gciieraUj  precedcs  the  first  development  of  symptoms  of 
adenoids.  It  is,  uiureover,  by  no  meaiis  uiicommon  to  tind  some  other  form 
of  nusal  stenusis  iu  the  anterior  uares,  aueh  as  vascular  eugorgement  of  the 
inferior  turbiuaLs,  or  in  other  children,  malformatious  of  the  septum. 
Further,  it  ia  posaible  that  where  there  bas  beeu  anterior  obstructiou  ante- 
cedeut  to  tlie  development  of  tJie  adenoids,  the  abnormally  low  iiispiratory 
pressure  behiud  the  ]junit  of  narrowiug,  uiiich  is  neces8;iry  in  order  that  the 
pressure  ia  front  may  be  sutlicient  to  force  the  air-curreut  through  the 
conetrieted  chanucl,  accounts  for  an  overfilling  of  the  ctipilluries  of  the 
mucous  memljraiie  lining  the  partial  vaeuum,  aud  tluLs  for  lijiKirnulritiou 
of  the  lymphoid  tissue.  For,  as  I  shall  preseutly  shovv,  eveu  wheu  there  is 
a  grave  degree  of  nasal  oljstruction,  patients,  and  more  e8pecially  very 
young  children.  possess  the  instinct  of  nose-breatbing  as  distinguished  from 
buccal  so  8trongly  that  they  persist  in  its  practice  in  spite  of  the  great 
effort  ueoessituted,  and  in  spite  even  of  iu3uificieucy  in  the  oxygeu-supply. 

So  nmcli  for  the  a'tiology  of  the  alfection.  When  we  arrive  at  a  con- 
aideration  of  the  8ymptom8  we  are  surjuised.  considering  tbeii'  delinite 
nature,  and  the  fact  that  the  whole  parental  puhlic  is  uow  acquainted  \vith 
the  more  importaat  among  them,  that  it  is  necessarf  to  devote  ao  much 
space  to  tbeir  discussion.  Vet  altbough  they  are  so  definite  aud  sugges- 
tive,  there  is  not  ono  that  can  be  altogether  relied  upon  in  ihaguosis ;  indced, 
even  an  objective  esaminatioDj  whether  liy  i>ost-rhiual  inspection  or  by  palpa- 
tion,  cannot  altogether  be  trusted  in  determining  the  nece88ity  for  opera- 
tion,  as  will  presently  be  explained.  Brietly  we  may  assert,  that  altbough  for 
an  accurate  diagnoais  objective  examiuation  may  be  essential,  it  is  never- 
theless  equally  iraportant,  in  deciding  wbether  necessitj  exist  for  operative 
interferencc,  that  vre  do  not  rely  so  much  upon  such  examiiiation  as  upon 
the  Hyuiptoms.  And  this  8omewhat  paradoxical  claim  \vill  be  iumiediately 
substantiated. 

The  8yniptom   to  vvhich   the  imperfectly  infornied  mo8tly   trust    in 

'  Vide  author'8,  On  the  Jieipiratory  Funciioits  o/ tke  Noše,  1889,  p.  25. 
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determining  the  presence  of  adeooids  is  doubtleas  buccal  reapiration.  Yet 
it  inust  be  reuieiiibcred  that  this  is  altogether  an  acrjiiired  habit,  aud  is  not 
U8ually  found  in  infants ;  while  not  infretjueiitlj  cbildren  lus  old  as  lour  jeara 
stili,  during  vvaking  as  well  as  sleep,  atiopt  uose-breathing,  iu  spite  of  grave 
degree  of  posterior  or  auterior  nasjil  stenosis.  Indeed,  the  cuatom  is  vdth 
uearly  ali  children,  aud  iiot  iufrecjuentlv  with  adiilta,  to  adoj^t  nose-breathing 
c.hietly,  oft«u  entirely,  during  sleep  in  spite  of  tlie  iuijx)tisibdity  uf  sustiiiu- 
ing  free  reapiration  througli  tlie  nostriis.'  And  vve  luust  be  carefiil  not  to 
assume  that  because  the  lower  jaw  is  dropped,  or  the  lips  \videly  oix!n,  that 
the  iMitient  is  therefore  breathing  through  the  mouth.  Iu  young  infants 
this  is  fitrikingly  not  the  čase.  as  can  ea3ily  be  verified  by  plaring  a  moreel 
of  dovvn  iu  frout  alternately  of  mouth  and  nostrils.  JIany  children,  after 
the  removal  of  iiU  ubatruction,  stili  carTy  the  lips  apart  aml  tho  juvv  droppe<l ; 
yet  it  \vill  be  found  that,  duriug  sleep  at  auy  ratc,  they  are  brealliiug  eutirely 
through  the  noše.  The  deteruanation  of  the  point  while  a  child  is  avvake  is 
obviou8ly  more  ditticult.  And  even  before  operation.  and  while  the  child  is 
snoriug  Ioudly,  it  will  be  generally  found  that  respiration  is  not  conducted, 
as  would  appear,  through  the  mouth.  One  could  hardly  uuderstand,  if 
the«e  childreu  habilually  breathed  through  ihe  mouth,  why  thcy  should 
Bufter  from  such  definite  [»roofs  of  insulticient  aeration.  A  frequent  observa- 
tion  aiuong  the  parentt«  of  these  cases  ia  that  they  recover  from  their  amtmia 
and  tendency  to  cold-taking  whenever  they  are  at  the  »ea-side,  but  that 
they  immediately  lose  aH  they  have  gained  from  the  freer  8upply  of  air  in 
such  localities  on  returniug  to  town  life,  and  immediately  begin  their  old 
habits  of  taking  cold  iipm  the  le^ist  ]trovoc<»tion.  The  only  possible  explana- 
tio])  lies  iu  the  supposition  that,  in  spite  of  buccal  respiration,  they  fail  to 
obtain  a  free  8upply  of  air.  Coo8e(|uently,  we  shall  not  be  much  surprised 
at  learning  that  very  young  children,  more  e8pecially  uuder  two  yeur8  of 
age,  who  have  not  yet  learned  to  suppleiiieut  the  obstructed  na.sal  reapira- 
tion with  buccal  breathing.  fre(juently  keep  the  mouth  habituallv  closed  in 
spite  of  verj'  grave  post-uasal  obstruetion.  Aud  con8equently,  once  more, 
we  shall  not  be  surprised  to  discover  that  the  younger  the  patient  the 
greater  the  gravity  of  the  symptom8  for  a  giveu  degree  of  nasal  steuosis. 
In  older  children,  who  have  learned  the  advant^ige  of  mouth-breathing,  we 
more  ofteu  Hnd  grave  degrees  of  nasal  obstruetion  without  there  beiug  any 
material  evidence  of  defuctive  uutrition ;  while  I  am  tolerably  couvinced, 
for  reiiaons  to  which  I  shall  refer  again,  that  in  older  cliildren  the  mischief 
to  the  general  nutntion  mav  be  lesa  in  cases  where  the  obstruetion  is 
•utTicient  to  enforce  the  i-ntire  adoption  of  mouth-l>n?atbiug.  From  a  con- 
•iderutiiin  of  such  facts  the  absurdity  \vill  at  ouot;  Ut  a]>]>areut  of  the  argu- 
ment addu<Hsl  in  ^uartfir.s  \vheM  one  \vould  have  l(>:)ked  for  moro  visdom. 
that  if  only  children  wei*e  com|M«lled  to  breathe  tlirough  the  nosc  their 
adeuoids  vvould  spontaneouulv  disap)>e;ir!  I  can  concelve  of  no  greater 
ignorance  than  to  ust?  any  moral  or  uiechanical  persiiasion  to  compel  chddren 
to  nose-lireatliing,  seeing  that  the  instinct  to  adopt  it  is  juiratuouut,  jirovideil 
a  sulticicnt  sup]>ly  of  air  c«n  be  secured.  HetttT  must  it  Im*  for  tbeiu  to 
breatlni  ihnnigli  tho  mouth.  aud  thus  liro4ithe  eaailv.  in  8piU>  of  the  dangera 
resultiog  friun  in^riMitual  irritiition  of  thrir  larynx  aud  broncliial  and 
EuHtachian  tulM>s,  tluiu  to  deprive  tho  tissues  of  sulficient  nutriment. 

Tho  most  strikiug  conKequence  of  this  breathing  through  a  narT«wiHl 
nosc  is  tho  malformation  of  the  thoracic  walla  so  commonly  obecrvcd  iu 
Ihese  putients.  Fonnerly  they  were  ali  attributcd  to  rickets.  although 
«ulurg«d  tonails  were  assumed,  bufore  the  discovery  of  adenoids,  to  have 
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some  part  in  the  faultj  expa]isiori  ot"  th«  chest-wiill.s.  Picjeon-breast  is 
ahvajs  acquired,  and  ia  eaHentiallj  nieclutuical.  If  \ve  adiiiit  that  nasal 
respiration  is  stili  practLsed  iu  spile  of  grave  stenosis  ol"  tlie  uose-paBsages,  it 
follow8  inevitalilj  that  the  dirterence  hetvveeu  the  intra-thoracic  atniosijlierio 
preesure  during  inspiration  and  the  external  jtressure  must  be  greater  than 
obtaing  wlipre  the  accoss  to  tlie  thorax  is  not  obstrucLcd,  aud  that  cousequently 
the  exteriial  atiuospheric  presaure  weighiug  iipon  Lhe  chest-wallB  \vill 
lead  to  tlieir  callapse  iu  greater  or  less  degree.  This  in  ohserved  in  the 
mast  characteristic  niauner  at  the  anterior  aspec-t  of  the  lower  riba  and  costal 
cartilages,  \vliich  preseut  an  appearance  of  flattening  or  actiial  concaving  of 
the  surface.  Nor  do  I  think  that  it  is  ever  observetl  in  cases  where  there 
is  no  nasal  obstruction,  altliongh  it  is  doubtless  more  t^onepiciious  wliere 
thore  is  rickets.  On  Iho  other  hand,  \ve  souietimea  f^a  iu  uasoa  of  adenoids 
a  depressiou  oJ'  the  steruurii  in  varioua  degreos ;  but  I  am  eojiviuced  that 
this  ia  seen  sonietimes  where  it  cannot  be  suppoaed  that  the  stenoaiB  is 
sufficient  to  accoiint  for  it.  But  an  appreciation  of  the  lateral  collapse  of 
the  wall8, 1  maintain,  is  of  the  utmost  inij>ortauce  as  an  objective  indication 
of  the  degree  to  which  the  patieut  has  ac.tually  suftered  frora  the  adenoidsj; 
for  it  is  uvideuce  of  the  degree  of  iraperfection  in  the  supplj  of  air.  And, 
given  the  faet  of  the  exiBtence  of  adenoids,  I  consider  au  exiturinatiou  of  the 
tliorax  of  greater  moment  iu  determiuing  the  need  for  operatiou  than  even 
a  digital  palpat-iou  of  the  post-iiassal  fipace.  seeing  t!uit  even  when  the  amount 
of  adenoids  is  enormous  some  patiente  may  habitually  adopt  mouth-breath- 
ing,  and  thus  escape  the  penalty  of  defective  air-8upply.  In  such  časa.] 
operation  niay  not  he  sn  imperative  from  the  point  of  view  of  general 
licalth,  altlioiigh  the  local  harm  inay  be  corre8poiidingly  more  serious. 

Snoring  in  another  8ymptom  upon  which  the  laity  eliieHy  rely  for 
diaguoKis,  and  not  infre.quently  it  is  argued  tFiat  when  this  indication  ia 
absent  there  can  be  uo  adenoid  growths.  But  the  sjiiiptom  is  no  more  to^ 
be  relied  upon  than  buecal  respiration,  although  I  am  prepared  to  alBirm 
that  snoring  is  nevcr  pronounced  in  chitdren  withoiit  there  Ijeing  nasal 
Rtenosis  of  one  form  or  other  to  ac<50unt  for  it. 

The  remaining  8ymptom  of  comuiou  occurrence  in  adenoids  is  the  great^ 
tendency  to  contract  colds,  \vhetber  in  the  noše,  throat,  bronchial  tubes,  or, 
according  to  Dr.  Eustace  Smith,  in  the  stomach.  And  as  tlie  irritation  of 
the  bronchial  tubes  sometimes  results  from  nasal  obstruction,  whether  as  a\ 
direct  con8equence  of  the  buccal  respiration,  or  whether  in  some  more 
subtle  uuinner  with  which  we  are  not  fully  acquainted,  \ve  shall  not  be 
surjirised  to  learn  that  aathma  muat  be  reckoned  among  the  Bymptom8  of 
adenoids,  nor  to  learu  thnt  the  troulile  not  infrequently  disap{^>ear8  entirely 
after  o]>eratiou. 

Various  other  nervous  8ymptomsarD  often  attribu table  to  ua.sal  obstruc- 
tion in  children,  the  commoneat  among  which  is  laryngisuiu8  stridulus.  Dr. 
Eustace  Smith  ^  has  rečen tly  assured  us  that  the  malady  in  infants  ia  in- 
variably  cauaed  by  adenoids ;  and  although  my  exi>erience  of  the  general 
affectiona  of  childhood  is  too  limited  to  anow  me  to  corroborate  auch 
distiuguishetl  opinion,  I  am  yet  able  to  afllirm  that  I  have  never  removed 
adenoids  in  an  infant  with  the  direct  object  of  euring  laryngismu8  \vitliout 
doing  80 ;  and  that  in  the  most  unequivocal  manner.  CorrespondJngly 
general  convulsions,  if  not  epilep»y,  are  occa8ionally,  though  rarely,  caused 
by  adenoids  and  cured  by  operation.  Chorea,  nocturnal  iucontinence  of 
urine,  uightmare,  8leep-walkLng,  are  also  not  seldom  cured  by  the  removal  of 
nasal  obatructiona  Yet  I  think  ali  such  affections  must 
*  "Adenoid  Growth8  in  Cliildren,"  Lancet,  May  25th,  189B. 
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as  the  con8equence  of  the  nasal  obstruction  rather  than  of  adenoids  in 
particular,  for  tlie  results  of  o|jeTative  treatinent  ure  (jujte  os  striking  m 
iininy  caaes  of  iiiisal  obstruction  in  adults,  althoiigh  perhaps  the  improve- 
ment  in  general  health  is  not  quite  so  rapidly  observed. 

The  (ierman  and  American  schools  have  made  much  of  the  sjinptom 
now  comraonlj  known  as  ajrrosexia  (from  a  priv.  aml  jr/xwt\€ii',  to 
attend  (Guye)).  By  the  term  is  signifiefl  a  definite  lack  of  the  faculty 
of  applicatiou  to  their  studies  in  the  little  ]>atient8,  although  it  does  not 
indicjite  any  actiiul  lack  of  men  tal  ability.  I  am  not  persuaded  that  this  is 
in  auy  vvay  different  from  what  we  tind  in  any  child  ia  whom  the  general 
health  has  undergoue  deterioration ;  but  there  can  be  no  question  that  after 
operation  these  children  improve  remarkably  in  the  eAse  with  which  they 
learn,  pari  puMil,  indeed,  with  tlie  improvem('nt  ia  general  nutrition. 

The  proguoaia  iu  these  casea  could  hardlj  be  mon'  a!itisractory,  except 
Ijerhapsfor  the  patients  who  have  attained  adult  life,  and  in  \vhoni  the  mis- 
chief  wrought  by  the  long-continued  obstruction  has  become  irremodiable. 
Vet  even  in  jmlienta  advanced  to  uiiddle  life,  one  is  jtistitied  in  holding  out 
hope  of  delinite  iniprovement,  e8pef.ially  if  the  main  onmplaint  is  either 
deafness  dne  to  EusUichian  catarrh,  or  a  habit  of  constant  cold-tnking. 
Nevertheless,  generally  speaking,  one  lay8  it  dowu  i\»  a  prognostic  riile  that 
the  older  the  patient  lteyond  sisteen  year8,  the  more  guardeil  should  be  the 
prognosia,  although,  whatever  the  patient'8  age,  \ve  are  justiKed,  provided 
the  symptoms  are  defiiutely  associated  with  nasal  obstruction,  in  urging 
ojienttiou.  In  delining  a  prognosis,  hovvever,  čare  must  be  taken,  vvhere  the 
maiu  coasideratioii  is  the  deafness,  not  to  assume  that,  l>ecau8e  the  patient 
is  deaf  and  there  is  a  mass  of  adenoids,  the  former  must  be  caused  by  the 
latter.  I/ibyrinthine  deafness  is  by  no  means  rare  in  children  with  and 
without  adenoids,  and  there  should  be  no  difficulty  in  determining  the  precise 
nature  of  the  deafness  from  inspection  of  the  ntembranes  before  giving  a 
prognosis.  In  the  neuroses  also,  whether  aathma,  Lirvngismus,  chorea,  or 
convulsions,  the  prognosis  must  l»e  guarded,  altliough  iu  bad  degroes  of 
obstruction  we  may  be  hopeful  of  seouring  reuuirkable  results. 

The  treatment  resolves  itself  iuto  the  <|ue8tiou  of  operation  and  a  brief 
inquiry  as  to  the  value  of  local  remedies.  To  an8wer  the  latter  first,  I  may 
at)irm,  after  a  80uiewhat  extended  trial  of  astringenta,  that  they  are 
abaoIutely  useleas,  except  in  the  čase  of  very  recent  aud  rapid  developments 
of  the  obstruction.  such  as  one  sometimea  sees  after  mejisles.  whooping- 
c<:mgh.  etc.  In  such  instances  wc  uiust,  I  thiiik,  iissunie  tliat  we  are 
dcaling  with  a  comlition  compantble  to  a  sub-acuto  tonsillitis,  aud  «riay 
exj»e<:t  iiH  much  gooil  from  the  applicatiou  of  astringenta  as  in  the  latt«ir 
čase.  But  the  aatringent  employed  must  be  weak,  and  there  ia  uothing 
bettcr  than  glycerine  of  tannic  acid,  Hfteeu  or  twenty  drupa  to  the  ounce  of 
water.  It  should  be  in  jected  along  the  inforior  moatus.  čare  being  taken 
,that  it  is  DOt  directod  inlo  the  middle  (mssage,  which  is  curiou8ly  intolenint 
nll  applications  of  an  aatringent  nature.  Hut  vliere  the  !ii8tory  of  the 
«yniptom8  justifies  the  supitosition  that  the  disease  has  Im-cu  in  exi8tenoe 
for  i»ver  a  tvvelvemouih,  I  do  not  think  that  the  trejittneut  is  of  auy  \xm ; 
wbile  in  very  small  patienta  the  louil  applications  may  cjiuse  ao  much 
liistretH  that  an  o]ieration  ia  an  altogether  lesa  formidablo  proceeiling.  And 
indeed  the  o^icration  akilfully  })erfonue<i  ia  so  aiui]>le  a  matter,  causea  ao 
little  diacimfort,  and  invites  such  intiuit6aimally  small  ri^ks,  that  one  is 
justifitKl  in  thinking  tliat  iu  any  cjiae  of  doubt  aa  to  whcthcr  or  no  an 
o|M>ration  is  ncce.ssiiry,  be  ought  to  deciile  in  it«  favour. 

Thu  aiifety  of  the  o^ienition  maiuly  deiicuda  upou  the  admiaiatratiort  of 
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the  uuiustlietic  ;  and  itiucli  ur^uinent  haa  been  useil  as  to  Llie  relative  nierits 
of  cliloroloiuj,  gns,  eLlit-r, aud  ot"  their  various  aiJuaxturo3.  Nitrous  oxide  is 
in  high  tavour  at  the  jiresent  moioinit  in  certain  tpmrterH;  and  iu  adults, 
where  there  ia  uo  tmidencv  to  recuiTence  of  the  yrowth8  aud  jierfect 
removal  is  less  esst-ulial,  I  olten  euipIoy  it.  And  iu  the  newer  ruethods  of 
continuous  admiuistriitiou,  or  of  couibiuing  it  with  oxygen,  the  operator 
ioay,  by  a  tdever  mm-sthetist,  be  aHbrded  ali  thu  tim«  tbai  he  requiiv«. 
iJut  the  objection  to  its  gem-nil  usc  lies  in  lliis  fact  that  the  degrtfc  of 
auaisthesia  is  too  profouud,  tbt'  pbaryugeal  and  laryngeal  reflesea  aunuUed, 
and  that  consequt'ntly  the  ritiks  uf  blood,  an<l  stdl  uKire  of  portions  of  the 
gTOwth.  e8iieL-iany  \vhen  tlie  curette  is  used.  tiudiug  their  \vay  into  the 
glottia.  are  consideiablv  increased.  To  ether  the  same  and  other  ohjections 
apply,  \lz.  that  it  is  uecessary  to  operate  with  a  deejier  degree  of  una-sthesia 
than  is  desirable,  \vhJle  the  bleeding  is  undoulitedIy,  aa  also  with  ga», 
greater  thaii  \vith  t;lil<»ri>forni,  aud  the  subsequeut  unsery  is  far  in  exce8s  of 
that  due  to  either  chlorurorm  or  its  adm!xtures.  Con8equenlly  I  considtT 
that  chloroform,  either  alone  or  nuxed  with  ether  or  alcohol,  or  both,  accord- 
ing  to  the  fancy  and  exjK>rien(jt'  of  the  administrator,  is  altogether  the  most 
j)erfect  ana'.sthetit.'  for  adeuoid  (»perations:  (i.)  becaiise  of  the  superficial 
degree  of  aniesthesia  of  vvhich  it  tieriuits,  (il)  hecause  of  the  less  hffimorrhage, 
and  (iii.)  because  of  the  miniumm  8ubsequent  uiiserv. 

If  chlorofumi  be  the  anjcsthetic  choseu,  the  patient  imist  lie  Hat  on  a 
table,  the  bead  being  neither  raised  nor  ]owered,  thougli  it  was  the  geneml 
custom  a  few  year8  ago  to  alIow  the  liead  to  hang  o\'er  the  back  of  the 
table,  aa  if  to  lesseu  the  risk  of  the  bkiod  entering  the  larynx.  But  the 
objection  to  the  latter  position  lies  in  the  increased  venoiis  eugorgement 
and  cou8equtiut  lneuiorrhage,  not  to  niention  the  danger  of  bloml  enter- 
ing the  Eustachian  tubes  and  ex(.'itiDg  a  suppurative  otitis  niedia.  On 
the  contrary,  if  the  patient  is  lying  Hat  on  a  table  he  can  be  turut-d  on  thej 
Bide  in  a  moment,  and  the  blood  ailowt'd  to  tlow  from  the  nioutli  and  noše 
\vhile,  should  the  h*nuirrliage  })e  profuse,  the  ojieration  can  be  completed 
ou  the  fiide. 

UsnaIIy  it  is  nece88ary  to  cut  one  or  both  tonsils  at  the  same  tirne,  the 
practice  of  making  a  separate  iqieratiou  of  toD8ilIot(ttiiy  haviug  uo  pbmsible 
excu8e.  The  gag  should  be  held  at  tirst  in  the  right  side  of  the  uiuuth  by 
the  aniestlietist,  and  the  left  tonail  removed  with  a  spade  tonsillotome ;  th« 
gag  is  then  reverst^d  and  the  other  tonsil  removed.  There  is  go<Kl  retison 
for  preferring  a  relativelv  blunt  instrument,  partly  because  the  hfeniorrhage 
is  less  when  the  ainounL  of  prcssure  used  to  thrust  tlie  blade  tbrough 
the  tissuea  is  greater,  aud  itartly  Iieoauae  it  liolds  the  j^everctl  structure 
more  securelv.  Next  the  aurgeon,  Htill  staniliug  nn  the  right  side  of 
the  patient,  tbrusls  the  foretinger  of  the  left  hand  into  the  jM»8t-na8al 
spice  with  the  palm  ujiwanl8,  f()llowed  by  the  ibrceps  or  curette,  as  the 
čase  uiay  be,  hebl  in  the  right.  If  the  forceps  are  used,  and  lhey  have  the 
advautage  of  briuging  the  grovvtlis  away,  insteail  of  nierely  8weeping  them 
intii  the  pbaryux,  and  tbus  lesseu  the  risk  of  their  slippiug  into  tlie  larynx, 
they  are  direeted  to  each  ]iieee  of  the  gro\vlh  liefore  it  is  puHed  out,  and 
should  uever  be  alIowed  to  seize  auytlung  uuless  so  felt  with  l!ie  tingijr.  This 
provision  is  tlie  more  iuiportaut  seeing  that  it  is  l)y  no  means  an  uuknown 
aocident  for  a  portion  of  the  Eustachian  tube,  or  a  splinter  of  the  vonier,  to 
be  torn  out.  And  it  is  (juite  conceivable  that  some  of  the  untovvard  events 
of  vvhidi  one  lias  heard  now  and  again  !iave  been  due  to  such  rough 
liandling  of  \vhat  may  be  a  very  niisehievous  instrument.  So  tluit,  in  8])ite 
uf  the  superioritv  of   the  forceps,  I  consider  that  in   the  hauds  of  one 
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itiexpert  the  curette  is  the  safer  instniment.  Having  reuioved  ali  the 
Iftrger  |x>rtions  withi  forceps.  and  detacheJ  them  froiii  the  instrument  hj 
diitpiug  it  iflto  stnne  untiseptie  solutiou,  čare  inoreover  being  taken  not  to 
overlook  the  preseuce  of  the  'prrowth8  in  RoseninuUers  foasie  behiud  the 
~!)u8tachian  tubes,  as  veli  as  remeuibering  the  ix>ssihility  of  thruBting  large 

"pendulous  growth8  l>el'ore  the  finger  or  instrument  into  the  i.>ost€rior  choame 
and  thus  aUowing  them  to  esca]jc  romoval,  the  poaterior  wall  of  the  post- 
nasal  cavilv  may  be  smoothed  down  vvith  tlie  curette  as  a  Hnal  procedure. 
Vet  even  afttr  the  use  of  this,  it  is  well  U)  examin«  the  whole  region  very 
careluUv  with  the  finger  to  ascertaiu  that  the  removal  has  been  completed 
8ati8faelorily. 

The  whole  ojieration  should  not  take  move  than  two  or  three  minutes, 
and  is  frequently  done  in  leas,  even  where  tonsila  have  to  be  cut,  and  tlie 
masa  of  growth  is  enormous.  The  main  dithi-ultv  and  anxiety  is  the 
hiemorrhage ;  one  may  state  that  but  as  a  rule  the  amount  of  blood  lo6t  liea 
in  tlirect  proportion  to  the  length  of  tirne  occupied,  and  that  the  hleeding 
Tiever  ceases  imtil  the  operation  is  Hnished.  And  so  rarely  need  anxiety  be 
felt  on  this  score,  that  one  is  jterhaps  apt  to  forget  the  p<388ibility  of  having 
to  adopt  any  meaaures  for  the  mitigation  of  the  bleeding.  Occasionally  it 
proves  necessarj  to  turn  the  patient  on  the  side  before  tlie  operation  is 
coinpleted,  and  even  to  hnish  it  in  that  position.  and  now  and-  again  one 
"  "cea  to  sponge  the  {mtienfs  forehead  with  ioe-water.  or  drop  small  jKirtions 
jf  ice  into  the  nostrils,  so  that  they  may  find  their  way  into  the  post-nastil 
|»ttce.     This  is  probabIy  mnre  eHectual  tlian  allowiug  the  patient  to  suck 

'iee,  as  the  act  depends  upon  exhau8ting  the  air  from  the  huccal  cavity, 
uhioh  in  its  turn  would  probablj  favour  the  tiovv  of  blood  from  the  open 

.vessels.  liut  out  of  over  ti  ve  thousand  cases  of  adenoids  upon  which  I  have 
jperated,  I  have  never  oncc  had  to  plug  the  post-nasal  sfiace  for  h.f  morrhage, 

fthough  on  niie  or  two  ocoaaionH  I  have  feared  it  might  l>ecome  necessarj. 
"VVheu  the  tonniU  Meed  more  than  I  like  I  apply  a  8typtic  paste  which  1 
have  fouud  very  efticacious.  It  consists  of  equaj  parts  of  temnic  and  gallic 
acids  and  powdered  matico  leaves,  worked  into  the  consistence  of  a  pill^maaa 
ttith  glyceriiie.  A  piece  of  this  paste,  the  aize  of  a  filbert  or  less,  can 
readily  be  held  in  the  two  firat  fingers  of  either  hand,  and  rubbed  into  the 
bleeding  tonsil.  In  no  other  \vay  cjan  an  astriugent  be  properly  applied, 
the  psiinting  or  rubbjng  on  with  brush  or  pledget  of  cotton-wool  of  a 
eolatiou  of  perchloride  of  irou  being  altogether  futile  in  my  experience.  and 
vory  disgusting  to  the  i>atient, 

Sponging  is  seldom  needed  during  the  oiieration,  unless  it  is  found  after 
removing  one  or  iKith  tonsila,  that  the  patient  i»  not  8ufticieutly  antestlietised 
t  d  vrithout  the  exhibition  of  morp  ehloroform.     Should  it  prove 

M   to  Rwab  out  the  phtirynx,  it  is  l>est  done  with  as  large  a  sponge  as 
in  l»e  easily  thrust  into  th<'  i>harynx  \vith  the  foretinger.  n»  by  so  doing 
more  of  the  (w.'cuinuliit«xl  llui<l  is  swept  out,  aml  there  is  less  risk  of  con- 
tusion  than  when  holding  a  aniall  sjionge  on  a  holder.     Indocd,  it  is  only 

jirhcin  ovor-much  sponging  is  eniployetl,  iterhaps  l>y  a  nervous  and  over- 
ealous  ansHsthetist,  that  real  soreness  of  tlie  throat  is  complained  of  after- 
rarda.  And  wherti  tlif  bleeding  i«  severe,  and  we  are  inclined  to  stop  iu 
the  procesa  of  removing  the  luh^noids  until  it  is  arrestol,  we  must.  remoml)er 
that  the  opi»ortunity  of  HiKiutiint^iins  (x«flation  lies  in  i-ompletion  of  the 
o]>eralion.  \Ve  may  couse(|uently  afllrm  that  the  moro  profuso  the 
uvrnonrliage  the  greater  the  necefiHity  for  a  K])eedy  oiNtration. 

But  I)eflidc8  the  fact  that  the  amount  of  blood  loHt  is  iu  direct  proiM>r- 
tiou  to  the  leugth  of  tirne  occupied  over  the  nj^eratian,  there  are  two  other. 
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and  quite  as  stroDg,  reasons  for  expedition.  The  first  is  found  iu  the  riak 
of  V>lood  iindiug  its  way  in  to  the  Eustachian  tuhes  and  middle  ears,  and  by 
its  retentioii  iuducing  au  otorrhtua  and  perforation  of  the  tjmpanic  mem- 
brane, aiul  the  secoud  lii'R  iu  the  iacreascd  risk  ol"  a  local  or  general  sctpais. 
For  duubtless  the  mure  tlie  \vounded  jiarts  are  ltandle<t  or  Imdsed,  tlie  lees 
becomeš  their  i.iower  of  resistanee,  and  the  greater  tlje  IiabiliLy  to  infection ; 
while  the  longer  the  naso-pharyngeal  cavity  is  kept  full  of  blood,  the  greater 
the  risk  of  its  eutering  the  Euatachiiin  tubes. 

As  a  matter  of  fact,  rise  of  temperature  is  an  event  of  the  rareet  even 
wheu,  as  sometimes  happeus,  one  o]:)erntes  under  septic  conditions  in  the 
neighboiirho<xl,  such  as  otorrhten,  or  a  chronie  follicular  tonjiillitis.  Indeed, 
althou<:]i  I  have  not  infret]uently  had  to  operate  under  sueh  diiiadvantages, 
I  do  not  romember  tliat  I  iiave  ever  noticed  a  rise  in  temperature  that 
CMUild  be  traced  to  such  direct  cause.  Nevertheless  everythiDg  should  be 
done  to  secure  as  clean  a  eondition  of  the  envu'onuient  as  |>o.saible.  A 
diBcharge  from  tlie  ear  should  be  wa8hed  out  beiorehand,  aIlowing  some 
solution  of  one-iu-forty  carbolic  acid  to  instil  in  to  the  tympanum  through  the 
external  auditory  meatus  for  half  an  hour  beibre  the  operatiou  ;  but  when 
there  is  ibUieular  disease  of  the  tonsils  it  is  uselesa  to  attempt  disinfection. 

At  the  same  tirne,  it  muet  be  admitted  that  there  is  probably  consider- 
able  rifk  after  these  and  ali  operatious  on  the  throat  and  noše  of  the 
patient'8  coDtracting  aiij'  infectiouH  disease,  the  organisms  of  \vhicb  are  iu 
the  atmosphere  inhaled  by  tiie  patient.  Scarlet  fever  appears  to  be  readily 
coutraeted,  the  rash  api^ieuring  t\venty-four  hours  after  the  o^ieration.  This 
taliiea  \vith  the  observation  made  by  Paget'  as  regards  the  rapidity  of 
devehipiuent  of  sctirlet  fever  after  general  operations.  luthienza  appeara  to 
be  quickly  picked  up  after  operations  on  throat  or  noše,  aud  doubtle&s  other 
coatagious  diseases  would  lie  iw  ea8ily  cauglit.  Therefore  I  ihink  that  the 
greatest  čare  fihould  be  takf  n  to  protect  the  putii-nt  from  aiieh  posaibilities ; 
and  I  now  make  it  a  rule  vvhen  patienta  come  from  the  couutry  for  npera- 
tion,  to  refuee  to  do  it  in  lodgings  or  hotel,  seeiug  that  one  ean  never  be 
8ui"e  who  may  have  occi.ipied  the  rooma  previously ;  and  1  insist  on  his 
coming  into  a  nursing  home  of  the  sanitary  conditions  of  which  one  is 
ausured.  Ae  in  aH  surgical  procedores,  the  8afety  of  anv  operation  dependa 
directly  upon  tlie  čare  witli  \vhich  tiio  riska  can  be  obviated  :  und  I  thiuk 
this  one  of  avoiding  ali  pofisible  sourcee  of  infeetion  of  coiisidenilile  import- 
anee.  And  this  couciusiun  is  bused  not  upon  theoretical  eouHiderations,  but 
upin  delinite  experience8. 

But  while  it  is,  of  course,  imi)0S8ible  to  aeeure  asepsis  at  the  tirne  of  the 
operation,  or  to  eniploy  antiseptioa  to  such  extent  as  to  ju8tify  the  belief 
that  they  would  offer  aiiy  sort  of  safegtuird,  every  eflbrt  niuKt  be  made 
to  secure  perfect  cleanliness  of  hands,  instrumenta,  and  spouges.  The  latter 
should  be  kept  alwaya  snaking  in  one-in-twenty  carbolic  lotiou,  aud  tjhould 
be  taken  out  of  the  liuid  on]y  imniedjately  before  operation.  Sufticieub 
number  of  them  ahould  be  available  to  obviate  the  nece88ity  of  vvashing 
them  during  the  operation,  For  iTiy  ovm  part  I  aeldoin  use  more  than  two 
or  three,  frequently  none  at  aH,  though  occasionally  tlu-  ha-niorrhage  may 
be  Ro  profuse  that  a  dozen  or  more  may  be  needed.  The  instrumenta 
should  be  »oaked  in  the  same  carbolic  sohitinn  for  tiftecn  miuutea  before 
the  operation,  particidar  aire  being  taken  vvitli  the  tousillotouies  to  secure 
anap  and  water  cleanliness  beforehand,  aeeiug  that  their  complication  of 
parts  mny  render  them  ea8y  Bources  of  infection. 

Little  or  no  8ubaequent  tre-atnient  is  neces8ary,  beyond,  if  the  breath  be 
'  CliniiMl  Lectures  mui  Essa^s,  187r>,  ]>.  349  el  itq. 
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fetid,  washmg  the  anterior  nares  \vith  a  weak  boric  lotion.  Hualing  ia 
usuallj  completed  in  abo\it  ten  dajs,  and  until  this  is  eusured,  the  use  of 
the  Politzer  bag  is  contra-indicated. 

LITERATURE.—!.  Clark,  8ir  Akdbkw.  London  Ho»pUat  JleporU.  vol.  i.  p.  211. 1884. 
"2.  Meykr,  W.  Hotpitaln  Tidend«,  18((g.— 3.  Gi'YE.  Int.  Nat.  UtdL.  Cimgr.,  BruueU, 
lt75.— 4.    Trant.  tnt.  Med.  Congr.,  Londou,  1881. 
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UVPCKOSUIA,    EtC. 

The  nervous  8Upply  to  the  uaaal  pasaages  subserve  several  important 
fimcaoua,  chietij  those  of  olfaction,  commou  Beneation,  and  blood-aupply ; 
and  masmiich  iis  iuany  physiologiciil  reflex  phenomena  depend  on  the  in- 
tegrJty  of  this  richly  innervate«!  terTitory,  it  follow8  that  nasal  neuroses  are 
both  frequeut  in  occurrence  and  sometimes  wide8pread  in  origin  and  effect. 

Neuroses  op  Olpaction 

Anosmia. — For  the  noruial  perception  of  odours  it  ia  essential  (1)  that  the 
odoriferous  particles  should  be  able  to  reach  the  sniall  area  of  the  nasal 
mucosi  containing  the  olfactory  cells  occupying  the  ro<if  of  the  olfactoi7 
tissureand  adjacent  ^x)rtious  of  the  outer  wall  of  the  septuni ;  (2)  that  the 
mucous  membrane  should  be  in  a  moist  and  noriual  state ;  (3)  and  that  the 
olfactor/  uerve  tract  \vithiu  the  craniuui  btj  in  a  normal  receptive  conilition. 
Henoe  auosmiii  uiuy  arise  (1)  from  nujclianioal  obstruction  to  uaaal  respira- 
tion,  auca  as  the  presence  of  polypi  or  other  new  formations,  coUections 
of  iuspissited  inucus,  etc. ;  or  (2)  from  atrophic  or  other  morbid  conditions 
of  the  olfHC'tory  nmcoiis  membrane  ;  or  (3)  from  puthological  cnuditions  in 
the  regidi.  of  the  olfac.t<iry  bulb,  frnntal  lol»e«  of  the  cerebrum,  or  the 
cortical  centres  for  olfartioa. 

It  is  ocnvenieut  for  clinicnl  purjKJses  to  divide  cjises  of  anosuiia  intu  two 
claases,  as  suggested  by  Zw!uirdenuiker  and  Schmidt,  viz.,  liespiratori/ 
anoamia,  including  those  caaes  due  to  mechanical  c-auses ;  and  Essential 
anosmia,  comprisiug  those  cases  in  which  the  olfactory  nerve  tract  is  the 
seat  of  lesion. 

Instances  of  respiratory  anosmia  are  those  due  to  inflammatory  changes, 
as  in  acnte  rhiuitis,  or  to  nasal  obstruction  from  otUvt  causes,  e.ff.  mucous 
polj-pi  or  other  uew  foi-mation,  deHected  septum,  collections  of  secretion, 
rhino-pharyngeal  gTowtljs,  blocking  the  choame  uarium  ;  while  of  the  secoud 
group,  essential  anosmia,  we  may  recall  those  cases  due  to  the  teuring 
througli  of  the  olfactorr  filameuts  in  the  cribriform  plato  as  the  result  of  h 
blo\v  or  jar  (Ogle,  Legg) ;  neuritis  of  the  ollactory  nerves  due  to  iiiiluenza, 
8ypbili8,  etc. ;  specific  irritatinn,  as  in  those  cases  ast-ril««!  to  tol^acco-smoke 
(Parker),  to  lead  (Grautj,  or  to  Uiularial  poisouing  (Rttynaud);  of  the  maDy 
intra-cranial  causes  it  is  weU  to  rememk>r  that  congenital  absence 
or  other  anomaliea  of  the  olfactory  lobes  or  uervu  Hlainents  have  been 
found,  aud  that  anosmia  has  been  observed  in  cases  of  ta1)es  dorsalis 
,  (Altbaufl);  general  paralyai8  of  the  insaue,  in  meningitis,  ubsccss,  tumours, 
j/philis,  etc. 

Again,  functional  auosmiu  has  been  aBSOoiated  with  other  phenomena  of 
hTBteria. 

Moreover,  reflex  anosmia  has  been  observed  foUowing  removol  of  both 
ovaries. 

The  gjfmptoms  complained  of  are  inability  to  perceive  odours  of  flovrera, 
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aod  lo8S  of  taste,  ibr  tlie  peiveption  of  flavours  in  loud  umi  drink  depeud«  on 
the  smeli.  The  loss  of  smeli  may  be  partial  or  complete ;  it  niav  affect 
both  nasal  pissagea,  or  ib  umy  be  uuilateral  (hemi-anosinia). 

In  testiug  the  sense  of  Huiell  it  ia  necesearj  to  use  some  non-irritatinj 
odoriferous  sul^atance,  Buch  as  muak,  otto  of  roses,  or  vanilla.  Irritart 
vapours,  such  as  ammonia,  may  be  recognLsed  by  a  patient  BuHering  frcm 
anosmia,  owing  to  its  stimulating  effect  for  nerves  of  common  eensationas 
diatitiguished  froni  the  t>Ifactory  nerves. 

Hyptr()smki,  or  increased  seusitivonees  to  smeli,  is  sometimesobservea  in 
hyBteria.  neiinitithenia,  aud  liyj)ochondria8i8 ;  it  may  also  result  from 
irritation  of  the  olfactorv  lobea  froui  varioua  causes. 

Parosmut,  perversion  of  the  olfactoiy  sense  \vith  subjective  peicep- 
tion  of  iiiiagiiiary  odours,  ia  alway8  a  central  uerve  afiection.  It  generally 
occurs  aJ'ter  intluenza,  and  has  been  noticed  in  hjsterical  patientš, 
epileptics,  and  in  insani;ty. 

Cacvsviia,  the  i>erception  of  a  bad  odour,  is  generally  due  to  the  existeace 
of  some  disease  ot  tlie  iiasal  pa&sagea  or  acce88ory  sinuaes,  or  to  the  pveseaoe 
of  a  foreign  liody,  but  more  rarelv  it  is  subjective  and  due  to  disorder  o' the 
olfactory  nerve  tract. 

^\\%  protjnosh  m  olfactory  neuroses  depeudson  the  uature  of  the  .'esion 
and  the  length  of  tiuie  that  the  loss  of  power  of  olfaetion  has  eiisted. 
Wheu  the  outcome  of  some  intra-nassil  diseaae  which  is  amenable  te  treat- 
ment  the  prosi>ect  of  the  functional  restoration  of  the  sense  of  auell  ia 
favourable ;  casea  are  on  reconl  \vhere  siich  restoriition  has  occurKid  after 
many  year8'  anosmia,  though  Morell  Mackeuzie  considered  that  anosmia 
\vhich  hud  ix?r8isted  for  two  vears  or  more  vvas  l>eyond  recovery. 

When  due  to  attacks  of  intlueuza  recovery  is  possible,  notwittstauiling 
that  the  loss  of  smeli  is  complete  and  lasfciiig  for  iiiany  months  ;  parosmia 
and  partial  anosmia  in  the  ncute  stages  of  iuHueuzu  or  irL'mediately 
following  the  febrile  attatik  usuallj  disappears  after  a  few  week8.  In  ali  such 
cases  it  should  be  remembered  that  nasjil  acces8ory  sinus  diaease  frequently 
supervenes  on  intliienza,  and  that  perversion  of  the  sense  cf  smeli  is 
generally  a  notnble  and  sometimea  the  only  aymptom  noticed  by  the  patient 
in  latent  "  sinusitis." 

Hysteric.ai  anosmia  would  Ite  associated  \vith  other  by8terieal  stig- 
mata»  wbile  annsmia  \viiich  can  l>e  traced  to  tumours  or  otlier  organic 
leaions  of  the  eeutnd  ner\'ous  svstem,  or  to  commeucing  ius<inity,  becomes  a 
minor  foature  in  a  trrave  und  often  irremedialde  disea.se. 

■O 

Trmtment. — In  cases  of  purely  "  nervuus  "  origin,  and  in  those  due  to 
intra-uasal  disease,  V>ut  persisting  after  such  causal  leaions  ha^-ebeen  reniOTed, 
the  exhibition  of  arsenic  and  strychnine.  combined  with  local  galvanisation 
and  local  subniucoua  injections  of  atrvcbnine,  are  the  means  which  afford 
the  best  hopps  of  succe.ss  in  my  experience.  It  is  geuomllv  iieeefisary  that 
the  treatmeut  should  be  continued  for  a  oonsiderable  period. 


Neuroses  of  Common  Sensation  and  Vaso-Motor  Neuroses 

The  i)hy«inlniri(;al  reHexe8  of  the  nasjvl  pa-s-sagcs,  e.tf.  sueezing,  lachryma- 
tion,  and  rhinoiTliu-a,  due  sometimes  to  bright  light,  sometimes  to  the 
stimulation  of  the  n;i8iil  miicosa,  8uiiicieutly  indioate  tliat  the  iuner\'ation 
of  the  nasal  mucous  membrane  is  clo,sely  associated  with  neighbomiag 
regions.  But  other  lesa  obvious  relationships  are  shovvn,  Jbr  instance,  in  the 
occurrence  of  sneeziiig  on  aexual  excitement,  the  rhiniti.«!  rollo\ving  aexual 
excitemeut,  or  sexual  excess,  the  epistaxis  which  has  been  knovvn  to  recur 
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at  the  menstrual  period  |of  some  women,  and  the  anatomical  dilTerences 
in  the  nasal  mucims  membranea  of  the  buli  and  tlie  buUock  \vhich  Jim. 
"VVright  has  demonstrated. 

Ifi/percMthesia  and  Xr.uralgia. — The  nasal  mucoua  membrane  is  often 

thjpersensitive  Ln  iiaticnts  who  suffer  tVom  hay  fever  and  other  forma  of 

[paroxysmal  sneezing  an<l  rhinorrho-a.     The existence  ol' particulaily  sensitive 

tareas  may  souietiniea  be  detected  by  touchiiig  \vith  a  probe.     Neuralgia  is 

Bnmetiinei*  reterred   to  tlie  noše  from   implication  of  the  branches  of  the 

lifth  uerve  to  ihe  nasal  passages,  but  though  les8  common,  it  is  due  to  much 

ibe  same  causee  as  facial  neuralgia  generallv. 

Parozafsmal  Sneezing. — Sneezing  is  a  reriex  phenomenou  in  which  three 
factora  co-operate:  (1)  an  external  stimulus,  (2)  excitution  of  a  bulbar 
centre,  and  (3)  efferent  impulses  culminating  in  the  act  of  Hneezing. 
I'aroxy8mal  or  exce88ive  sneezing  urisos  from  liyperexciUibihty  either  peri- 
..pheral  or  central,  or  both.  Thus  in  many  cuses  the  pathological  factor  ia 
fsotae  abnonnally  sensitive  area  in  the  nasal  passages  (seusori-niotor),  e.g. 
n  septal  spur ;  or  it  is  a  purely  central  neuroais  (ideo- motor),  e.g.  in  "  hay- 
fever"  excited  by  the  proximity  of  artilicial  riowers;  or  it  is  the  co-opera- 
tion  of  both  factors,  f.g.  in  cases  where  bright  sunlight  and  htty  poUen  cause 
hav  fever  (which  Is  only  a  particular  variety  of  paroxy8mal  sneezing) ;  for 
every  one  is  expo8ed  to  bright  Huulight  and  hay  poUen,  but  only  patients  of 
H  nervous  teyiperameDt  suHer. 

The  syinj)t(>7tn<  liardlv  require  lengthy  description ;  the  aHection  consists 
u»erely  in  an  abnormal  tendency  to  sneeze  uiany  times  in  Bucceasion  with 
adequate  external  cause.  Souie  women  of  the  neurotic  temperament  are 
subject  to  attacks  of  sneezing  occurriug  in  paroxy8m8  of  thirty  to  forty 
sneezes  at  a  tirne,  particularlv  on  rusiiig  in  the  moraing.  I  have  had  male 
patients  who  sueezed  one  hundred  and  tifty  to  tvvo  huudred  times  a  day,  or 
more.  Such  exce88ive  sneezing  rendei'8  the  patient  incapable  of  ordinary 
mental  or  lxxlily  exeriion,  tlieir  uervoua  euergy  being  more  or  less  exhau9ted 
in  the  sneezing  attacka  The  sneezing  is  uaually  accompanied  by  rhinorrhcea 
and  bchrym<ition. 

Ordinary  spasmodic  asth  matic  paroxy8m8  are  very  frequently  precede<i 

accompanied  ljy  paroxyHmal  sneezing ;  in  other  cases  attacks  of  [nur- 
jXTBmal  Bueezing  altemate  with  iiathma  or  may  replace,  Ibr  a  tirne,  the 
lianility  to  aathma. 

Vaso-motor  Jihinitu. — VaacuLir  engorgement  of  tlie  nasal  muoouB  mem> 
brane  and  of  the  erectile  tisaue  of  the  turbinal  bodies  is  liable  to  occur  in 
yoi)ng  autemic  females,  and  also  in  dyspi^ptic  or  gouty  subjects,  and  thoee 
ad<licted  to  alcohoUc  or  8exual  oKceBses. 

It  may  either  take  the  form  («)  of  siiuple  periodio  vascular  engorgement, 
or  (b)  of  vascular  engorgement  with  cory/a  and  sneezing. 

The  8welling  of  the  nasal  mucoua  membrane  cau^cs  intermittent  nasal 

tenoflig,  and  in  some  cases  an  extornal  rodnoas  and  swelling  of  the  noše. 

Id  the  latter  class  tho  middle  turbiuated  body  vili  sometimce  be  found  to 

prcss  on  the  septum.  and  this  doubticas  aoccunt«  in  some  nieasure  for  the 

4;xt«'rniU  N\velling. 

UtfdrorrhMt  (cori/za  vajto-motoria  jjfriotličti). — Thia  aflection,  which  ia 
chanicterised  by  profui«!  watcTy  diacharge  from  the  noiie,  must  be  distin- 
led  from  the  sfimowhat  rare  caaes  of  cerebro-spinal  rhinorrhoea,  or  the 
KA\)(i  of  cerebro-spinal  Huid  through  the  nasal  passages. 

The  pmaitie  etiology  of  the  aifectiou  is  not  clear,  but  the  patients  are 
BDerfiI]y  overw(>rked,  n«M«rotic  subjocta 

lu  idio(Miihic  rhinorrhciii  the  tlow  of  flui<l  from  the  noae  ia  U8uaUy  pre- 
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ceded  or  accoinpanied  by  Hneezing  aod  lachryiuation,  itching  or  prioking 
Bensations  in  fche  noše  ;  in  other  cases  the  escape  of  watery  fluid  ia  the  only 
sjniptom.     It  generally  ceases  diiring  aleep. 

Very  lurge  qiiantities  of  fluiJ  have  been  kno\vn  to  run  from  the  nasal 
l>as8a<:;eB,  iind  in  sume  caaes  the  Huid  has  dripptfd  freely,  »aturating  several 
liaudktRiiiels  duriug  each  attiick.  Indced  as  much  as  t\vo  or  three  quart8 
iuay  esc'ii]>e  in  the  t\venty-tour  hours.  Afttr  the  flow  has  persisted  for 
soveral  huurH  the  inucous  nieuilirane  \vill  be  loiuid  8woUt:D  and  u?dematoua. 

The  lluid  is  stravv-eoloured,  and  consista  of  water  vvitli  tmcea  of  sodium 
chloride  and  muciiH.  Unhke  ci-rebro-Hpiual  fiuid  itdoes  not  reduce  Fehling'8 
solutiou. 

Corijzit  CEdematom. — Closely  alUed  to  idiopathic  rhinfirrheta  ia  an  atTec- 
tioD  wliich  consists  in  a  seroiis  inliltmtion  ol"  t!ie  inferior  and  niiddle 
turbinated  bodies,  to  vvhicli  Mulhall  appUed  t!ie  term  coryza  ojdeniatosa. 
The  infikralion  is  sometimes  migrat<iry,  and  in  this  respect  rti8«nubles 
Quincke'8  u.'dunia.  It  appeara  to  be  a88(x-iated  vvitli  digestive  disordera  in 
neiu-otic  patients. 

Nami  NeAi.roses  associated  with  Disease  in  other  Regions. — Undoubt6dly 
a  hirge  niiiuber  of  cases  ol'  spasmodic  asthina  are  associated  \vith  either 
hypera:'sthesia  and  eugorgenieut  ol"  tlie  uasal  miicoaa,  naaal  polypi,  elc,  and 
in  a  certain  munber  the  brouchial  aflection  ia  due  to  the  intra-nasal  diaease. 
On  this  ijuestion  see  "  Asthma." 

Miiny  nihei-  atfecttons  have  beea  reported  aa  inatances  of  nasal 
neuroses,  but  iii  a  kirge  proportion  the  conuection  is  uiore  or  less  hypo- 
thetieal.  Eveu  wheu  a  ueiiroais  has  lieen  i'avourab]y  niodiiieti  as  the  result 
of  inlra-nasiil  treutment,  it  doea  not  neeessarilv  ibUovv  tliat  the  uervous 
phenoniena  \vere  tlie  outeome  ot  Llie  uasal  eouditiou,  Ibr  certaiu  neuroses 
will  often  vespond  to  "  nerve-sliocking  "  treatment  applied  to  almost  any 
region  of  the  body.  But  where  aetiial  pathological  contlitioua  exist  iu  the 
naaal  paasagea  they  uiiiy  \vell  bc  the  detenuining  faetor  in  the  occurrence  of 
some  attections  dejieiiding  ou  central  uerve  in3tKil»i]ity,  aud  appropriate 
treatment  uf  the  oasal  leeiou  is  souietimea  helpful  if  not  easential  in  the 
auoceaaful  treatment  of  the  general  neuroaea.  Thua  in  a  iew  inatauoes 
epilep8y  haa  aeemed  to  I.>e  caused  by  naaal  abnormalities,  the  removal  of 
which  has  been  folIowed  by  cessatiou  of  the  epileptic  aeizurea ;  and  in  one 
patient,  wlio  never  had  a  ti  t  before  or  aince,  au  ordinary  epileptic  attack 
{ijrand  mul)  eusued  \vhile  I  \vas  rtpplyiug  the  galvauo-cautery  to  the  naaal 
passages. 

Watson  records  a  čase  of  tachycardia  which  wa»  apparently  produced  by 
nasal  polypi ;  aymptoms  of  Gr.ive'8  diaeftae  (goitre  and  tachycardia)  have 
vaniflhed  after  treatment  of  a  rhinitia. 

Of  ocular  affectiona  dne  to  nasal  neuroaes,  it  ia  aufficient  to  niention 
that  atrabismus,  myopia,  aathenopia,  narrowing  of  the  visnal  fielda,  photo- 
phobia,  epiphora,  tedema  of  the  lida,  blepharoapasm,  and  exophtliaUno8  have 
been  recorded. 

Trt(dment. — The  foregoing  aflections  beiug  es8entially  neuroaea,  it  ia 
alwaya  desiraltle  to  treat  the  general  matter  by  hygieuic  uieaaures,  and  the 
exhibition  of  nervine  touica,  auch  as  araenic,  8trychnine,  phosphorua, 
valerianate  of  zine,  etc.  In  many  caaca  baths  or  niassage,  a  8ea-voyage  or 
change  of  air,  ar  a  visit  to  a  suitable  continentid  spa,  will  afford  a  more 
eomplete  and  ki«tiug  ctiro  than  onv  ltx'al  treatment  of  the  nJisjil  jmssagea. 
Rut  \vithout  falling  into  the  error  of  exaggeratiiig  the  importance  of  slight 
departure«  from  tlie  uormal  anatomieal  couformation  of  the  naaal  paaaagea, 
or  the  aenaitiveneas  of  the  naaal  mucosa,  it  ia  alwaya  deairable  to  examine 
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carefully  for  the  exi8t«nce  of  anj  pathological  oondition  iii  thia  regioo 
which  may  account  for  a  nasal  neuroeis,  in  order  that  the  periphcml  factfor 
luav  be  removetL  Amongst  such  local  causes  the  lollov\ing  nmy  \v  men- 
tioued,  viz.  (1)  niarked  hvpertiophic  rliinitis;  (2)  definite  8purs  (,or  dto- 
flections  of  the  septiun)  which  are  in  contact  vrith  the  tur1»inal  l)odie«;  (3) 
|)oh']>i ;  and  (4)  the  eristence  of  abnonuallj  sensilive  t«poi«. 

Even  vrhen  local  abnormalities  are  fouud  in  the  nuee  it  is  not  alwaj8 
easj  to  det.erniine  how  far  tLey  niav  be  the  cau8e  of  aiiy  asaociated  neurosis, 
ibr  it  is  a  uiatter  of  comuion  obsen'ation  that  ali  the  local  conditions  just 
mentioned  as  possible ,  causes  can  and  do  often  occur  withoiit  anv  con- 
comitant  nervous  phenomena.  The  local  appUcation  of  coc&ine  is  oflen  a 
useful  giiide  on  this  point,  for  if  the  neuroeis  i.s  de(initely  relieved  by  the 
local  anaesthetie,  and  reaastits  itself  as  the  efTect  «if  the  cocaine  paams  off, 
theu  appropriate  local  trMtment  is  generallj  desii-tible. 

In  rhinal  lijdrorrheEa  the  repeated  local  application  of  the  gal\'ajuc 
current,  one  {>ole  beiug  in  contact  with  the  nasal  mucous  membrane,  ha« 
proved  suooeesful ;  local  h^rpodermic  injections  of  atropine  and  strjchnine 
also  have  resulted  in  cure. 

The  local  application  of  cocaine  in  cases  of  nasal  neuroees,  vhile  often 
aseful  for  diagno(«tic  purposes,  sbould  not  be  reeorted  to  as  a  carative 
meosure :  the  drug  uiay  mask  such  aflTections  for  a  tirne,  but  the  relief  is 
only  temporarjr,  and  is  Liable  to  be  lollovved  by  aggravation  of  the  sj-mptoms, 
vbile  the  ri^k  of  induciug  a  cocaine  habit  is  never  to  be  ignored  in  tbe 

itment  of  any  neurosia 

Kurther,  one  should  never  overlook  or  disregard  the  exLstenoe  of  any 
underlying  dyscra8ia ;  thus  paroxy8mal  sneezing,  raso-motor  rhinitis,  and 
itbma  may  be  due  to  goutiness,  dy8pepBia,  and  portal  congestion. 

LITERATUSK— Althaits.  Lanc,  May  14  luid  21, 1881.— Grakt.  Tntiu.  £nf.  Laryng. 
1888.— OoLK.  Tntn*.  BfL  Mtd,  Chir,  Soc.,  Lvnd.,  1870.  —  WArsox  ViLUAUii. 
MM  o/  tU  Upper  B49jrirai«r!f  Tra<i,  4th  (dit.  1901.— Wriomt.  IHs.  i>/  Uit  A)ft,  Kar. 
.Vi}«<r,  ttmd  ThriHU,  De  Scbw«>iniU  ajmI  Ronilall.  vol.  ii.  jk  1  UO.— Zwjuini>KMAKttie,  cit«d 
bj  Wkite.     Baraftfii  5yaf«in»  rol.  IL  p,  02. 
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Anatomv  and  Physiology. — The  accessorj  air  ainuses  which  lie  in 
relation  to  the  uasal  cavities,  and  which  coiiimunicate  with  each  nasal 
chamber,  are  named  as  follow8 : — The  maxillary  sinus,  the  frontal  sinus, 
the  anterior  and  posterior  ethmoidal  cells,  and  the  sphenoidal  sinus.  These 
air  spaces,  both  on  auatomical  and  clinical  gi*ounds,  uiay  be  conveuiently 
considered  as  forming  t\vo  groups,  a  subdivision  which  is  based  upon  the 
relative  position  of  their  orifices  of  communicsatiou  with  the  noše.  In  the 
lirst  group  are  the  maxillary,  the  frontal,  and  the  anterior  ethmoidal  sinuses 
which  open  into  the  iniddle  nieatus  of  the  noše  below  the  line  of  origin  of 
the  middle  turbinated  bone  (Fig.  2).  In  the  second  group  are  the  posterior 
ethmoidal  cells  and  the  spheuoidal  sinuses  communicating  with  the  nasal 
cavities  above  the  middle  turbinated  bone,  the  former  opening  into  the 
superior  meatus,  the  latter  into  the  spheno-ethmoidal  recess.  This  recess 
is  situated  on  the  outer  wall  of  the  nasal  chamber  Ijehind  the  superior  turbi- 
nated bone,  in  iroht  of  the  body  of  the  sphenoid  bone,  and  above  the  superior 
meatus  (Fig.  2).  When  pus  is  seen  in  the  middle  meatus  on  anterior 
rhinoscopj,  ita  source  must  be  suspected  in  the  sinuses  of  the  first  group ; 
\vhen  it  is  seen  in  the  olfactorj  cleft,  the  narrow  interval  between  the 
middle  turbinated  bone  and  the  septum  naši,  attention  should  be  tumed 
to  the  posterior  group  of  cells.  These  cavities  are  lined  by  a  thin  muco- 
perioHteal  membrane  continuous  through  their  ostia  with  the  lining 
membrane  of  the  nasal  cavities. 

The  Maxillary  Sinus  or  Antrum  of  Highmore  is  a  cavity  constantly 
present  in  the  body  of  the  upper  ja\v  bone.  It  has  a  roof,  a  floor,  and  three 
wall8.  The  roof  is  a  thin  plate  of  bone,  the  upper  surface  of  which  forins 
the  floor  of  the  orbital  ctivity.  It  contains  the  canal  for  the  superior 
maxillar)'  nerve  and  tlie  infra-orbital  vessels.  The  floor  is  formed  by  the 
alveolar  procesa  of  the  upjier  jaw,  and  has  an  important  relation  to  the 
teeth.  As  a  rule  the  floor  of  the  antrum  and  the  floor  of  the  nasal  cavity 
lie  on  the  same  horizontal  plane.  The  layer  of  spongy  lx)ne  between  the 
roots  of  the  teeth  and  the  antral  cavity  varies  in  thickness  in  different 
skulls,  and  often  on  the  two  sides  of  the  same  skuU ;  it  is  rare  to  tind  a 
direct  communication  between  the  roots  of  the  teeth  and  the  mucous 
membrane  of  the  antrum.  The  relation  of  the  teeth  to  the  floor  of  the 
cavity  varies  according  to  the  dimeusions  of  the  sinus.  The  three  molar 
teeth  bear  the  most  constant  relation  to  the  floor,  \vlule  the  second  bicuspid 
comes  next  in  frequency  (Fig.  1). 

The  posterior  wall  of  the  maxillary  sinus  is  a  thin  plate  of  bone  \vhich 
intervenes  betvveen  that  cavity  and  the  zygomatic  fossa. 

Tlie  inner  or  nasal  vrnil  is  clinically  of  considerable  importance.  That 
l)ortion  which  lies  beneiith  the  attaohment  of  the  iuferior  turbinated  bcme, 
and  forma  the  outer  wall  of  the  inferior  meatus,  consLsts  of  a  thin  layer  of 
bone ;  it  is  thinnest  immediately  below  the  turbinated  where  it  offeru  the 
most  favourable  site  for  exploratory  puncture  of  the  sinus.  Above  the 
inferior  turbinated  bone  the  ntisal  wall  forma  the  outer  l.K)undary  of  the 
middle  meatus,  and  ia  partly  osseous,  partly  membranous.  In  this  region 
is  situated  the  maxillary  (ipening  {pstium  maxillare).  It  lies  immediately 
beneath  the  roof  of  the  antral  cavity,  a  position  \vhich  does  not  favour  free 
drainage  through  it  (Figs.  1  and  4).  Under  cover  of  the  middle  turbinated 
bone  it  o])ens  into  the  infundibulum  (Figa.  1  and  4),  a  canal  on  the  outer 
nasal  \vall,  \vhich  also  receives  the  oriflces  of  many  of  the  anterior  etlimoidal 
cells,  and  usually  also  the  duct  leading  from  the  frontal  sinus  in  many  coses. 
The  infundibulum  in  its  turu  communicates  with  the  middle  meatus  through 
the  hiatus  semilunaris — a  narrow  slit-like  opening,  l)ounded  above  l)y  the 


t 


Kjc.  4.— Prawliin  from  iliHUCi-lton  kinillj'  lent  to  aiilhor  by  Pir<jf.  Sviiiingtoii.  It  Is  n  verticftl  ooroiial  levUo* 
tbmii){li  Um  iiiDtal  <;1i.iiiiImth  nml  iiiax(lliirv  Kiilra  uri  t)i><  [ilaiir  ot  thc  Biilral  (irilli'<*ii,  tliiiiii)!li  »-'»^'li  of  which 
ua  itrTo«-  luuaesi  inUi  tlie  JiirHticliUnluiii.  'TIih  done  miAtloii  oTthr  fnitit«!,  niiltiri»r  »'tliitioiiJiil,  aitrt  iiiintJUnr 
siniispa  la  tlic  orbit  Jn  niso  s«'i'ii.  Tlie  eoimiiiinlcjitioii  bptT»e»>ri  tli«?  nriterior  i'thmuiil«l  i-plls  nml  tlie  t4ir1iinal 
rell  on  tlie  right  siilc  nrith  tlic  rnkldl«  loMitug  of  tbe  noM  Is  IndicatiKl  by  bitovh. 
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etlimoidnl  bulIa,belovvbythe  uncinateprocea8(l'ig.2).  Soiiietimes«na(x;e88ory 
iiuixillary  opeuiiig  esisLs,  \vlikli  lies  at  a  lower  level  Ihan  and  inisterior 
to  the  inlundibular  opening  (Fig.  2).  It  conimiinieates  ilirectlj  \vith  the 
niiddle  meatus  iniiuediately  above  the  jnjsterior  hali'  of  the  inferior 
turbina ted  bone.  lu  some  cases  of  antral  suppuration  the  dischaivu 
iuainly  passea  backwardfl  into  the  na»o-pharynx,  an  occiirrence  probabTy 
explained  by  the  esisteuce  of  thia  acce88ory  opening. 

The  anterior  or/acial  vali  is  thin.  In  front,  this  surface  ia  marked  by 
the  cauine  ridge,  imtnediHtely  liehind  \vhich  is  the  canine  foesa,  through 
which  the  antral  cavity  is  frequently  opened.  The  maxiUary  sinus  varies 
in  size  in  difterent  skulis,  and  sometimes  also  un  the  two  eides  of  the  same 
akull.  It  uiay  be  diuiiniahed  by  an  undue  aj)pro.viination  of  its  facial  and 
nasjil  vvalla,  or  froui  a  want  of  absorption  of  the  bone  during  its  develop. 
men  t.  In  the  latter  caae  the'walla  of  the  uavity  may  be  of  considerabln 
thitkness.  It  i«  very  rarely  either  completely  or  iiicompletely  subdivided 
by  partitions. 

Thf  Frontal  Sinuses  are  situated  in  thn  frontal  bone  inimediately  alxive 
the  root  of  the  noše,  and  estend  uj)Wards  and  outwarda  upou  the  fore- 
head  and  l^ackvvarda  along  the  roof  of  the  orbit,  subject  to  very  conaider- 
uble  variatious  in  size  and  shaj^e  (Fig.  'A).  They  are  not  present  at  birth, 
and  probaMy  do  not  exi8t  Ivefore  the  seventh  year  of  life.  One  or  l>oth 
sinuses  niav  I«  abaent.  Eath  cavity  ha3  three  NvaUs — anterior,  poBterior,  and 
inferior.  The  anterior  is  the  thickest,  varying  fruui  1-5  mm.  The  inferior 
waH  or  tioor  is  the  thinnest,  so  that  aecretion  njtained  in  the  cavity  tenda  to 
make  it  bulge.  The  rhicknesa  of  the  walls  variea  in  different  skulla  and  on 
the  two  sides  of  the  same  skull.  A  bony  Heptum.  \vhich  is  verv  rarely 
incomplote,  inter\ene8  bet\veen  the  t\vo  sinuses.  It  is  usuallv  musiid  in 
^»ositiou,  but  may  duviate  to  one  or  other  side  of  the  uu!8ial  pbine. 
In  marked  c-iiso.s  of  deviation  the  obliquity  of  the  septum  leads  to 
consitlerable  aHymnietry  of  the  sinuses — in  some  cases  one  cavity  bx- 
tendin,q  su  far  across  the  mesiiil  plane  of  the  forehead  as  to  reduce 
the  olher  to  a  mere  slit.  In  suoh  cases  the  surgeon  mav  fail  to  open  the 
diseaa*:^!  c*ivity  \vlieu  o])erating  through  the  anterior  wall.  The  folIowing 
mi.!asun;meut8  suHic.iently  indicato  a  sinus  of  avemge  size:  height  (I J  in.) 
from  the  lovver  end  nf  the  froulo-maxillary  suture  vertically  upward8 ; 
breadth  (1  in.)  from  a  mesial  septum  horizontallv  outvvards;  dupth  (|  in.) 
from  the  anterior  wall  of  thti  cavity  backward8  along  the  orbital  rix»f.  The 
diraensions  vary  (•onsiderably  iudei)endeutly  of  the  degree  of  devidopnieni 
of  thii  glal»ella  autl  Kuprrtciliary  ridges.  Thus  the  sinuses  may  exist  uieredv 
as  rwe8se3  htuited  to  a  siiuill  area  above  the  noše.  On  the  other  band,  th«! 
ivity  may  extond  upNvards  on  to  the  forehejid  for  moro  than  tvvo  ioclies, 
rhile  externally  it  niay  l>e  limitoil  by  the  l»ouy  wall  of  the  teniptoral  fossa 
and  reach  as  far  bučk  as  the  optic  fomrnen  in  the  roof  of  the  orbit^tl  cavity. 
By  the  aid  of  trjiuRillumination,  to  Ije  afterwanl8  d«*8cribed,  the  extent  of 
tho  ciivitios  c^m  be  dflinuated  on  the  forehead  in  manv  indiviiluals,  The 
interior  of  the  sinus  may  present  conaiderable  irregularitiefl ;  incompleU? 
partitioim  ufteu  exi»t.  giving  rise  to  the  fonmition  of  pocketa.  Such 
»livurtioula  are  freqnently  found  to\vard»  tbo  exterual  anglo  of  tho  sinus. 
S}Kicial  attention  should  bi*  paid  to  this  region  and  to  tlie  backvrani 
esUmsion  of  tho  tliMir  ulojig  ibe  orbital  roof  in  the  openitive  tre-atmout  of 
chronic  «iip]»uratj(in.  A  sinuH  may  be  almost  C(mi])li!tely  subdivided  by  u 
vertituil.or  to  a  b-n-st-r  extent  by  a  hori/ontal  lMjny  i>urtitiou,wioh  sulMlivision 
comtitunieating  witii  the  noše.  Each  sinus  comuuinic^tes  at  its  most 
dejK^ndont  part  vdth  the  nasal  cavity  (Fig.  2).     The  ostium  fronttile  forms 
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tlie  mpiior  eud  of  tho  naso-frontal  duct  which  leiula  downwarda  intn  ihe 
iuluudibuluui  oi'  tJie  uose. 

The  Ethnmdal  CM  Labijrinth  is  mainlj  contaiued  iu  the  lateral  masa  of 
the  efchiiioid  boiie,  but  it  may  L'xteiid  upvvarda  iulo  tbe  frontal  bone,  l)ack- 
ward8  into  t!ie  spbenoid,  iiod  iotmorlj  into  the  superior  iiiaxillary  boue.  It 
is  divided  ioto  an  anterior  and  posterior  group  of  cells,  thore  being  Jis  a  rule 
no  intercomuuniication  betweeu  the  two  groups.  The  ndative  simce  occupied 
by  each  sct  of  cells  and  the  uiimlrer  of  cells  iu  each  va.ry  cxinaiderably.  The 
HuUiivision  is  based  upon  the  positinu  of  the  differeut  opeaitigs  eoinmuni- 
eatiug  \vith  the  noše.  Some  of  the  anterior  ethmoidal  cells  open  directlj 
into  the  middle  lueatus,  others  a)j;aiu  ojien  iuto  the  iufundibuluui,  and 
thence  throagh  the  hiatus  seuiilimaria  into  the  meatus.  The  posterior 
ethmoidal  cells  coramunicate  with  the  superior  meatus  (Fig.  2).  The 
ethraoidal  cells  have  an  iiuportant  relation  to  the  orbit,  the  os  planum  of 
the  ethiuind  bone  forining  both  the  outer  \vull  nf  tlie  lab)Tiutli  and  the 
inner  wall  of  the  orbital  aivity  (Fig.  4).  Certain  of  the  anterior  ethtuoidal 
cells  have  received  .speeial  names,  thn.s:  a  large  celi  sitnated  nn  the  inferior 
aspect  of  the  lateral  maas  is  ternied  the  ethmoidal  bulhi ;  the  ethmoidal 
celi  which  occa8ionally  extendB  upward3  and  forms  an  elevation  upon  the 
tloor  of  the  frontal  sinus  is  de.signated  the  frontal  bulla ;  la8tly,  an  air 
space  is  sonietimea  present  in  the  anterior  end  of  the  middle  turbinated 
bone  which  is  spokeu  of  as  the  turbina!  eell  (Figa.  2  and  4). 

The  Sphenoidtd  Sinuses  occiipy  the  anterior  portion  of  tlie  body  of  the 
sphenoid  hme  ( Fig,  2).  The  two  cavities  are  separated  by  a  mesial,  vertical 
bony  partition,  \vhich  is  usually  complete.  The  oavities  vary  in  size  in 
dillerent  skuUs.  The  larger  the  cavity  the  thinner  are  its  walls,  and  vice 
versa,a  fact  \vhich  may  considerabIy  intluence  the  sjinptoniB  produced  by  an 
inflammatory  alfection  wifchin  the  sinus.  The  anterior  wall  is  thin,  and  forms 
tlie  posterior  part  of  the  ronf  of  the  noae.  It  contains  the  oritice  of  the  sinus, 
vrhich  is  aituated  coaBi<ierably  above  the  floor  of  the  cavilj,  souietimes  close 
to  the  intervening  septum,  in  other  cages  nearc-r  the  outer  lateral  wall  of  the 
cavity.  It  communicates  with  the  spheno-ethmoidal  recess  (Fig.  2).  The 
posterior  icaU  abuts  npon  the  basi-occipital  bone.  The  roof  of  the  sinus  haa 
iiuportant  relations  to  certain  intra-cranial  structures  lying  upon  the  baais 
cranii,  namely,  the  optic  cluasma,  the  pituitary  body,  and  even  the  pons 
VarolLi.  The  optic  ner\'e  and  ny>litha!niic  artery  are  situated  in  the  angle 
betvveen  the  roof  and  external  lateral  wall  of  the  sinus.  The  intervening 
layer  of  bone  uiay  be  extremely  thin.  The  Jioar  of  the  splvenoidal  sinus 
foruis  part  of  the  roof  of  the  nasal  chamber.  The  iiuier  or  mesial  vrall  is 
the  septum  betweeu  the  two  ca\dtie8.  It  may  be  cousiderably  deviated 
froni  the  mesial  plane.  The  extcrna/  hferal  imU  lies  in  relation  to  certain 
cranial  uerves,  the  tliird,  fourth,  the  ophthalmic,  and  Bometimes  the  auperior 
ma.\illary  divisions  of  the  fifth  uerve,  also  the  aixth  uerve,  and  the 
ophthabnic  vein. 

iJilfcniii  \  i('ws  have  been  held  at  various  times  with  regard  to  the 
functiou  uf  thu.'«  cavities.  Some  have  looked  upon  them  as  being  concerned 
in  the  function  of  smeli.  while  others  believed  that  they  assisted  in  respira- 
tion.  No  importance  can  be  attached  tt)  either  of  these  views.  In  ali 
probability  they  serve  as  9econdary  resonating  chambers  for  the  voice. 

2.  Etiologv. — Intlammation  and  auppuration  in  the  nasid  sinuses  may 
arise  in  the  course  of  eerUin  acute  affections,  such  as  influenza,  pueumonia, 
scarlet  fever,  uieasles,  typhoid  fever,  diphtheria,  Bmall-pox,  and  cerebro-spinal 
meningitis.  The  inflammation  may  reach  the  sinus  by  direct  eitension  from 
the  noše,  fauces,  and  naao-pharynx,  or  the  cavities  may  become  involved 
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throngli  the  blood  stream  in  tbe  course  of  a  gcueral  sjsteiiiic  infectiiiu.  E. 
Fninkers  iiiveatigations  have  8howu  the  frequeucy  of  »iuus  couiplicutious  in 
croupous  pneunionia,  while  the  great  importance  of  influeniia  as  a  caiiaative 
factor  Las  now  been  demonstrated  beyond  ali  dispute.  There  is  no  doubt 
that  an  actual  increase  in  the  nuniber  of  cases  of  purulent  sinus  iliscase  ia 
duo  to  the  greiiter  frequeucy  and  i»revalLMice  of  the  iulluenza  epidfinica.  In 
the  epiJemic  of  1S90  VVeichselhauui  fouud  »nppuration  present  iu  a  large 
nuuiber  of  post-morleui  examinatious  upou  iutluenza  pjitients,  wliile  Garel 
has  given  ua  a  nHaical  record  of  a  series  of  casea  of  iicute  intianimation  of 
the  maxillitry  and  fronbil  sinuses  \vhich  oecurred  during  the  epideinic  of 
1899-1900.  In  cases  of  acute  coryza,  in  which  there  has  been  no  reason  to 
susjiect  au  influrjizal  infection,  sinus  inHaiiiiuation  niav  coniplicate  the 
"  cold."  Suppuration  hiis  also  been  ascnUed  l>v  Weiehseniauui  to  au  attack 
of  focial  eryHipelaa.  Iti«  more  re-asotiable,  ho\vever,  when  tliese  c-unditions 
are  associated,  to  regard  the  eryaipela8  aa  Becoudary  to  the  nastil  djseharge. 
Passing  from  theae  acute  conditions,we  find  that  suppuration  in  the  sinuses 
is  sometimes  associated  with  siich  chronic  aifections  of  the  noše  aa  syphilitic 
ulceration,  benign  and  maliguant  growths.  Tuberculous  diseaae  of  the 
acce8sory  cavities  appears  to  be  rare,  although  Neumaver  and  R6.th\  have 
>rded  two  or  three  vHaen  iu  vvliich  tubercle  of  ihe  maxillary  sinus  nccurred 
aasociatiou  \vith,  biit  8econdary  to,  tubercle  of  the  guuis  and  n»isul  mucous 
membrane.  I^ipalle,  who  esamiued  the  sinuses  iu  fifty-nine  CJidavera,  in 
which  death  wa8  due  to  puhnonary  or  nieningeal  tuberculosis,  found  sinus 
disease  in  nineteeu  instances,  but  no  facts  are  fnrniahe<l  indicating  tliat  the 
latter  condition  wiis  tuberculous.  The  relation  of  oza-ua  to  afcessory  cavity 
suppuration  is  stili  a  vexcd  ^uestion ;  in  a  certain  nuuil»er  of  ca-^ies  t!ie  two 
conditions  are  aasociated,  but  the  relution  nf  cause  and  t'iftM.'t  Ls  sstill  debated. 
Suppuration  has  l.»een  ascribed  to  naaal  polypi,  but  in  the  niujority  of  cases 
iu  whicl»  these  conditions  coexi6t,  the  latter  are  of  8ecoudttry  origin.  and 
result  from  the  eoustant  irritation  to  vvhieh  the  mucous  membrane  is  sub- 
ited  from  the  flow  of  pus  over  it.  Iu  the  čase  of  the  antrum  dental  carica 
au  iniportant  etiological  factor,  tliough  even  on  this  jtoint  aH  are  not 
'Bgreed  as  to  the  relative  frequency  of  a  dental  or  nasjil  origin  in  antnil 
suppuration. 

Indammation   may  be  due  to  traunia  consequeat  u[x>n   fractures  of 

the  sinus  waUs.    It  may  also  follow  such  operatious  upon  tbe  nasai  chambera 

as  th«  removal  of  polypi,  and  the  injudicious  and  prolonged  insertion  into 

the  uose  of  cotton-wool  or  gauze  pluga,  e.f/.  in  controlling  epistaiis.    Further, 

the  eitraction  of  teeth  and  the  resection  of  the  superior  uiaxilh»ry  division 

of  the  fifth  cranial  nerve,  as  reported  by  Langenlieck,  have  set  up  iutlani- 

raatory  mischief  in  the  antrum.     It  is  very  iuijjortjiut  to  rememl>er,  too,  that 

the  pus  from  one  sinus  may  infeot  another.     The  intimate  anatomical 

slations  betvvecn  tbe  various  ostia  sufliciently  iudicutc  how  this  inay  arise, 

while  the  non-reoognition  of  this  fact  may  lead  t^)  fuilure  in  treatmeut. 

The  {>f>88ibility  of  infecting  the  anterior  ethmoidal  cells  or  frontal  sinus 

from  too  forcible  8}'Tinging  of  the  antral  cavity  must  also  be  borne  in  mind. 

3.  The  DACTEBIOLOOV  of  acce88ory  sinus  intlamraation  haa  been  studied 

both  in  the  living  subject  and  upon  the  cadiiver,  and  a  numbor  of  oivaniama 

have  been  deauribed  in  conneutiou  vritb  it.     We  vltv  niainly  indebtecl  to  the 

jtrork  of  Weich8elbaam  and  E.  Friinkel  for  our  kuovvledge  of  this  subject, 

[althnugh  H  numlter  of  worker8  have  recently  turned  tlieir  attcnlinn  to  the 

'  mtiii!  lii-ld.    Aniotigst  the  various  organisms  may  be  mentiiined  the  dipliKocctis 

piuumiini<r(^VnitiiiO!Vfij)neuinoc()ccus),  the 2^neumo-bačillu«o{  Friedlander,  the 

bacUrium.  coli,  and  h  »miiber  of  pyogenic  organisms.  VMrii-tioH  of  streptococei 
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and  staj)hylococci.  The  intiuenza  bacillus  has  been  demonstrated  by  Linden- 
thal,  Hovvard  aml  lugersoll  aud  Moskow8ky.  An  iateresting  čase  has 
recently  beeii  recoided  by  Luc,  iu  \vhk'l»  the  imeuiiiococ^us  aloue  was  tbuud 
in  acute  inHaminaLiou  of  the  Iroiital  and  inaxil!ary  siuuses.  The  patient 
wa8  infected  while  i:onduutiug  a  post-mortt)ui  examination  upon  a  čase  of 
cerebro-spiual  meningitis,  froni  which  thc  pneuuiocoecua  \vaa  cultivated. 
Hovvard  and  Ingeifoll  failed  tu  litid  tlie  tubercle  bacillus  in  a  number  of 
cases  of  chroniL'  8ujtpiiration  exainiued  with  that  object  in  vievv.  True 
diphtheriLic  menil traue  liaH  lieen  found  in  the  aiitrum  by  Weich8eU»auiu,  E. 
Fraukel,  Dniocho\vsky,  aud  Pearce.  The  last-uaiued  iuvestigator  has 
made  some  very  interesting  post-uiurteni  observatioua  iipuu  a  number  of 
cases  of  unooiiiplicated  diphtheria.aud  ol  (hphtbi-riHaaaociated  \vith  measles 
or  with  searlet  fever.  In  coasiderably  more  tliaii  half  of  the  iiiimixed  cases 
of  diphtheria  iniiammatory  chauges  were  found  in  tlio  antra,  »ud  the  Kleba- 
LoeHler  baeilhis  \vas  present  in  ali  but  three.  In  three  of  the  four  CAses 
complicatiul  \vith  searlet  fever  the  antra  contained  jjiis  iu  vvhich  streptococci 
aud  8tapliylococci  \vere  foiiud.  Theae  obaeni  atiuus,  liovvever,  refer  only  to 
fatal  cases.  Soiue  interesting  poiuts  \vorthy  of  more  exteuded  i-esearch 
have  lately  been  published  by  Stanculeanu  and  liaup.  These  oliservers  have 
divided  sinus  8U])puratiorm  into  two  groups,  those  jiriniarrl}'  due  to  dental 
caries  in  wliicli  the  organisms  fuuud  \Tere  maiuly  anaerobiu,  cjj.  hncillus 
ro/noiius,  pcrfrin;fCfiit,  sr.rpf.ns,  etc,  and  thosc  of  nasal  origin,  in  wliich  tho 
orgauisms  were  chieliv  aerobie.  e.;/.  pneumococci,  streptococci,  staphylococci. 
Iu  the  Ibruier  the  pus  \vas  fetid,  in  the  latter  nou-fa;tid. 

4.  PatholouV- — Intlammatiou  of  the  acce8sory  nasal  sinuses  may  be 
acute  or  elirouic,  and  be  iuduced  by  those  organisnis  to  which  we  have  already 
referred.  It  is  eharacterised  by  such  changes  as  are  U8ual]y  associated  vvith 
inflamrnation  of  miicous^  menibraiiea  Tliese  vary  vvith  the  8everity  of  the 
infection,  and  are  ninditied  aecordiug  to  tlie  pateucy  or  occlusioa  of  the 
orifice  of  the  cavity.  In  aeute  intlainniation  the  mucosa  heeomes  congested, 
intiltrated  witli  rouud  cells,  and  swollen,  while  a  aerou8  exudatiou  is  ponred 
out,  coustitiitiug  an  acute  c^itarrh  ot"  the  membrane.  Thia  exudation  may 
beeome  sero-punilent,  or  puruleiit,  and  if  mi.xed  \vith  a  quautity  of  mucua 
it  presents  a  niueo-puruleut  cliaraeter.  If  the  ostium  of  tFie  sinus  becomea 
blouked  by  the  »vvoilcn  mucons  membrane,  the  exudation  ia  retained  under 
tension,  and  tlie  dini<!al  syuiptoui8  and  signs  become  aggravated.  Dinten- 
aiou  of  the  !>ony  \vall  of  t!u»  cavity,  \vliere  tliere  is  least  reaistance,  mav 
occur,  and  in  some  caaes  be  l"ullo\ved  l>y  perfnration,  and  tlie  foruiatiou  of  a 
tistula  and  its  aequel;e.  .Spoutaneous  cure  may  result :  on  the  other  hand 
the  iull.immatory  proces«  may  become  chronic.  In  many  cases  the  affection 
is  nnt  recognised  cliniciilly  until  this  atago  ia  reached.  Wben  a  chronic 
HUpjiuratiou  oxists  variuUH  secotulnry  ohunges  are  met  witfi  in  t!ie  mucous 
membrane.  The  ruund  celi  infiltration  iilready  referred  to  may  Ijb  followed 
by  the  formatiou  of  ne\v  tibrous  tissue,  causing  thickening  of  tho  membrane. 
The  mucou.s  glauda  are  to  a  large  extent  de8troyed,  wliile  oy8t8  varying 
conBideral>ly  in  size  ure  formcd  by  dilatiition  of  the  gland  ducts,  or  even 
of  the  aciiii  themselve«.  The  mucous  membrane  fre4uently  preaenta  a 
uniformly  Hvvollen  gelatinous  appearauce.  Not  iul"requeutly  thia  condition 
is  a88<.tciated  \vith  tite  [►rencnce  of  numerous  aoft  polypoid  ]>roce3ses,  which 
vary  conaiderably  iu  size  and  in  number,  and  may  evon  till  up  the  interior 
of  the  cavity.  Occasionally  a  single  polypua  is  met  with  iu  the  sinus.  Iu 
conaequence  of  the  svvollen  cedematous  condition  of  tlie  liuing  membrane 
the  ostium  of  the  cavity  may  become  partially  blocked  and  the  free  drainage 
of  pua  interfered  vvitli.     The  deeper  perioateal  Iayer  aLso  becomea  iuvolved, 
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leadiBg  either  to  a  plastic  or  a  deatructive  process  iu  the  subjacent  bone. 
While  caries  of  the  osaeous  wall  in  met  with,  and  soiuetiniea  necrosis,  it  is 
undoubtedIy  the  čase  that  in  a  very  larije  number  of  casea  no  destniction  of 
bone  occurH,  whicli  is  proliHl)ly  accounted  for  by  the  fact  that  the  lK)ny  walls 
of  these  cavities  are  provided  with  a  periosteal  covering  on  each  a8j.)et;t. 

In  conseiiueuce  of  deetruetion  of  tlie  bone  i>erforation  of  the  sinus  wall 
may  result,  and  varioua  conipliaitions  follow.  A  comnmnicjitiou  uiay  thus 
be  estjibhshed  betweeu  the  antrum  and  ethuioidal  cells,  or  ])et\veen  these 
cells  and  the  frontni  sinus.  In  a  »iinilar  way  the  frontal  sinus,  ethmoidal 
celb,  and  antrum  niay  communicate  \\ith  the  orbital  fossa,  and  fiatulous 
tracks  reault  therefroni  (Fig.  4).  Implication  of  the  orbit  and  the  formation  of 
fa  8econdary  abscess  in  thatcavity  iiiay  lead  to  U.'UJi)orary  or  pertuunent  iujury 
of  the  eyeball  and  ita  adni'xa,  aud  inay  ^»rove  t!ie  starti ug-poi nt  of  intra- 
cninial  complicationa.  Orbital  ceUubtia  wit,h  abscess  foruiatioii  iiiay  occar 
vvithout  any  }.>erforation  of  the  bone,  iufectiou  taking  plače  through  the 
.»lood  or  lymph  chauuels.  Within  the  uose  itself  alterations  in  the  raucoua 
lembrane  are  fre<iuently  observed.  These  conaist  in  the  developnient  of 
polypi  in  the  luiddle  niejitua  and  in  its  vicinity.  They  inay  completely 
Idock  the  nasiil  chitinKr  or  be  insigniiicant  iu  size.  The  nasai  lining 
uieiulirane  generally  jtrescuts  a  8wulleu  and  reddened  appearanoe,  while  the 
inferior  turbinated  lx)dy  may  be  turgeacent:  these  iutra-nasal  ehanges 
probably  reault  from  the  irritatiou  of  the  purulent  nasal  diacharge. 

Inira-rranial  complifations  mny  be  secondary  to  aupiniration  in  any  of 
ttie  <u3uessory  siuusea,  though  not  ao  ofteu  in  uonnectiou  with  antral  disease. 
Although  more  fre(iuently  due  to  obronie  affections,  their  occurrence  in 
aoute  cosea  must  not  be  lost  aight  of.  The  infection  occura  as  the  reault  of 
caries  and  destruction  of  the  Sinus  wall,  thus  eatabUshing  a  direct  communi- 
cation  vviih  the  cranial  eavity,  or  it  may  apread  invrarda  through  venoua 
channela  or  lymplmtic  vessela  of  the  iliploe  without  any  macroacopic  evidence 
of  the  path  of  infection.  In  aonie  ca.ses  the  miachief  passee  from  the  orbit 
ali  ing  the  ophthalmie  veius  to  the  cavernous  ainua  Perforation  of  the 
posterior  wall  of  the  frontal  sinus  or  of  the  roof  of  the  sphenoidal  sinus  may 
'be  followetl  by  extr]i-dural,  suklural,  or  cerebral  absceas,  by  purulent  basal 
or  general  meningitis,  by  tlirombosis  of  the  cavernous,  petrosal,  and  sujM^rior 
longitudinal  ainusea,  or  by  a  combinatiou  of  tvvo  or  more  of  these  complica- 
tions.  An  ever  increaaing  numl»er  of  fatal  casea  with  the  prunary  source 
of  infection  in  the  nasal  sinuses  is  l>eing  reoorded,  and  in  mauy  insUmces 
the  real  cause  of  the  iutm-cranial  complication  has  only  been  reveabii  at 
the  post-mortem  exaniination. 

5.  AcDTE  INFLAMMATION  IN  THK  AccE8S0KY  S1NU8K8. — Acute  inHamma- 
tion  and  .nujnjuration  of  one  or  more  of  these  cavities  probably  oc<:ur  more  Ire- 
quently  as  concomitant  complications  of  acute  coryza,  influenza,  and  cortaiu  of 
the  exunthematii  than  is  geneniUy  supposed  to  be  the  čase,  The  onset  of  the 
lamnmtiou  may  Ki  maske«!  by  the  severi ty  of  the  coryza  which  pTWMxle8  or 
c(!Oiupaniii8  it.  Sometinjfs  tb«?  patients  atteution  is dr!i\vn  to  tlie  fact  that 
luring  the  juj\ite  stage  of  tlit-  i.told  the  muco-purulent  diacharge  is  more  than 
fTiHiuilly  copioua,  perhapH  e8|H!cmlly  ho  from  one  nostril.  and  further,  that  it 
continueH  for  a  longer  tirne  than  is  cuatomary.  The  8ym])tomH  commonly 
»is.s«x'iated  wit!i  acute  intlauunation  in  the  ucce88ory  cavilics  are  con8iderably 
mo<Iilicd  according  ua  the  oetiuui  of  the  cuvity  romaius  ].wit<.^ut  or  l)ecome8 
,cJowhI  from  svvelliug  of  it«  mucous  membrane.  In  the  forruer  uuse  the 
cretion  <lniin8  a\viiy  more  or  hiss  fre4i!ly,  and  a  8i)ontaneous  eur«  fre(iuently 
iltH,  while  in  the  Uttur  ca.Hu  there  is  ret«Dtion  and  coiiaeque&t  aggravation 
the  8yiuptom8. 
VOL.  vjii  27 
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(«)  Tke  MaxilLai'y  Simis. — The  avmptoiiis  of  ati  aciite  coryza  inay  be 
characterised  l)y  severe  neiiralgia  in  the  eheek  aud  ibreliead  of  the  atlected 
side,  the  pain  iu  some  of  theso  c^ses  Ijeing  associated  with  a  cousiderable 
degree  of  photopholiia.  A  rigor  aud  a  rise  of  temperature  sometiines 
precede  the  onset  of  the  pain,  and  tenderuess  may  be  elicited  upon  preasure 
over  the  cheek  or  ujnau  the  guius.  The  severity  of  the  svmptoms  ]tiay  thea 
be  greatly  tUminished  by  a  Huddt*n  and  copioua  tiow  of  secretion  froiu  the 
corresponding  nostril.  Tho  diacharge  varios  in  charauiter,  being  perhaps 
at  firat  serous  or  8lightly  blood-slained,  but  becoming  muco-puruleut  or 
purulent ;  from  the  tirst  it  riiay  coiisist  entirely  of  thick  creamy  pus. 
Cessation  of  the  tlow  of  pus  may  be  lbUu\vfd  Ij)'  an  exaL-erbation  of  the 
BymptomB,  again  to  be  relieved  by  a  suddeu  returu  of  the  discharge.  This 
alteruatiuu  in  the  character  of  ihe  svmptoms  is  very  suggestive  of  the  condi- 
tion.  Thu  discharge  gradiiallv  diniiuislie«  in  quantity  \vith  a  correspoDding 
anielioration  of  the  pain  and  local  discoiufort,  and  after  a  vnrving  j>eriod  of 
tirne  either  a  sjioutanpous  cure  resulta  or  the  condition  becotnes  chronic. 
In  other  caaea,  agaiu,  otK^nitivo  interfercuce  is  demandeel  befure  any  relief 
can  be  ohtaiued.  Orbitul  eompliciitious  Bekloui  arise  in  couiieetiou  with 
aeute  antral  suppuration  :  they  are  evidenced  by  severe  pain  iu  the  eye,  dis- 
placement  of  the  globe^aud  tho  formatinu  of  pus  in  the  aurroanding  cellalar 
tissnf. 

If  the  noše  be  6xamiiied  liy  anteriur  rhinuiscopv  iu  a  ease  of  this  kind, 
the  inucoua  lining  on  the  aJftn-lt^d  side  is  probaldj  found  red  aud  svvoUen, 
and  tlie  inferior  turbinatcd  body  turgescont.  Iiispection  of  the  middle 
meatus  may  reveal  a  drop  of  pus  in  that  situatiou,  inereaaiug  iu  quautit.y 
after  the  head  liaa  been  ineUned  for\vards.  Traus-illuuunation  is  of  cou- 
siderable diagnostic  value  :  if  opacity  of  the  cheek  aud  al>sence  of  the 
subjective  light  seuaation  in  the  eve  of  the  atfected  side  exi8t  in  conjunution 
vvith  the  syiaptoHiS  and  signa  enunierated,  tl)o  diitgnosia  of  antral  siippura- 
tion  is  almost  certaiu.  In  conneution  with  illuniin;jtion  of  the  antrum  iu 
these  caaes,  it  may  be  pointed  out,  tliat  the  diaguosis  of  acute  periofltitis  of 
the  upper  javr,  due  to  a  diseased  tnoth  and  producing  symptoms  80Die\vhat 
rešeni bling  those  of  antral  suppuration,  mav  be  aided  by  this  test.  In  this 
condition  the  patient  Uiaj  experieuce  a  subjective  sensjition  of  light  in  both 
eye8,  and  inspectiou  of  the  iuterior  of  the  aose  will  reveal  au  ab«;euce  of  the 
objective  signs  above  describeil.  8houhl  the  ostium  inaxillare  be  blocked 
in  antral  eui»puratiuu,  a  dillerential  diagnosi.s  might  stili  prove  uncertaiu 
and  nece'*»itate  an  exploratory  puncture. 

8chmiegelow,  liopkcj  and  others,  have  reported  a  fe\v  cases  of  acute 
inflamuiation  of  the  sujjerior  uiaxillary  bone  occurring  in  infants  a  few 
vveekn  after  birth.  The  8yinptoni.s  thuB  piesented  are  severe.  The  onset  of 
the  illness  is  sudden  and  i.s  ushered  iu  with  fever,  accompanied  by  redness 
and  8welling  of  the  cheek  and  eyelid.H,  follovved  by  ili.Hcharge  of  pus  in  to  the 
noae  and  luouth,  or  on  to  the  face  through  one  or  more  openiogs.  Necrosis  of 
part  or  even  of  the  whole  of  the  upper  jaw-boiie  may  (xcur,  numerous  nmall 
sequestTa  becoming  detached.  The-se  cases  present  the  signs  of  acute  osteo- 
myelitis  of  the  upper  jaw-l>one  a.s  Schnuegelow  tirst  pointed  out,  a  condition 
which  some  vrriters.  hovvever,  have  described  as  acute  »uppurjition  in  the 
antrum.  Neither  on  anatoiuical  nor  on  clinical  grounds  can  this  latter 
definition  be  regarded  as  correct. 

(&)  The  Fronial  Sinvs. — Aeute  inllaniniation  of  the  Lining  membrane  of 
this  cavity  is  ushered  in  by  symptoms  \vhich  closely  ro8end>le  those  deistiribed 
in  connection  Vinth  the  antrum.  Fever  and  general  malaise  are  accompamed 
by  inten-se  frontal  headache  and  a  feeling  of  weight  and  oppresaion  above 
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the  eye,  and  sometimes  a  sensation  of  fnlness  l>ehind  it.  Percussion 
immediatel^  above  the  inner  third  of  the  supra-orbital  inargin  on  the 
auspected  side  elicits  tendemess,  a  sTnaptoni,  however,  which  is  rendered 
much  more  acute  when  the  floor  of  the  Binus  is  jiressed  upon.  Kedness  and 
8welling  of  the  akin  over  the  cavitj,  ulong  \\ilh  »light  u>dema  of  the  upper 
ejelid,  nmv  afiford  further  evidence  of  Bome  deep-seated  attection.  In  the 
alisence  of  eKterual  signs,  or  when  the  patient  is  seen  before  there  bas 
beeu  any  nasal  discharge,  the  čase  may  easily  t«  luistaken  for  one  of  severe 
neuralgia.  A  sudden  discharge  of  pus  into  the  noše  is  followed  by  abatc- 
nient  of  the  sjinptoms  and  the  patient  feela  better.  Anterior  rhino8copy 
may  reveal  a  condition  very  siniilar  to  vrhat  is  »een  when  the  antruni  is 
affected.  Some  obaervers  obtain  considerable  assistance  in  acute  cases  from 
tians-iUuminatiou  of  the  frontal  sinus,  finding  the  afifeoted  cavity  opaque  or 
oonsiderably  darker  thnn  on  the  opposite  side  If.in  conjunction  with  these 
phenoDiena,  the  maxilkry  sinuse-s  ilhiminate,  the  diagnosis  of  frontal  sinus 
Buppuration  is  stili  further  established. 

Should  the  ostium  frontale  become  blocked  a  more  seriou«  tniin  of 
symptom8  may  supervene.  As  the  thin  bonv  Hoor  of  the  sinus  offers  least 
re.si^tance,  expan8ion  of  this  wall  follo\v8  most  rendily,  with  the  forniation  of 
a  Huctuating  swelling  in  the  upper  and  inner  augle  of  the  orbit.  £xoph- 
thahiios,  and  a  downward  and  outward  displacement  of  the  eyeball  along 
witb  certain  visual  disturbances,  may  follow  distension  of  the  cavity. 
Riipture  of  the  bony  wall  niay  take  plače  \vith  the  formation  of  an  orbital 
abscess.  Perforation  of  the  posterior  sinus  wall  foUovved  by  intra-crauial 
mischief  is  a  rarc  complication  in  acute  cases. 

(c)  The  Ethmoidal  Cells. — Acute  suppuration,  whether  occurring  in  the 
ethmoid  lal>yriuth  or  limited  to  the  celi  of  the  ethmoidU  bulla  or  of  the 
middle  turbinated  bone,  is  not  frequently  met  with.  Grunvrald  re])ort8  two 
cagtes  in  which  a  limited  suppuration  of  this  kind  occurred.  Both  ]>atient8 
RuffenMl  froia  headache  and  severe  pains  in  the  forehead,  and  complained  of 
ntisal  diK^harge,  which  in  one  of  the  cases  waH  for  some  day8  of  a  watery 
nature,  aftervvards  l»e<'oming  purulent.  Examination  of  the  noee  showed  the 
mucous  membrane  to  l»e  red  and  slightly  8w<illen,  and  pus  was  visible  upon 
the  nuddle  turbinated  body.  IiTigation  of  the  noše  and  the  establishment 
of  a  free  exit  for  the  pus  permanently  remove<l  the  symi)toms,  Jeatlreson 
report«  an  acute  čase,  with  sudden  ouset,  occurring  during  convalescence 
from  scarlet  fever.  The  patient  was  seized  with  rigors,  fever,  headache,  and 
cerebral  Hymptoms.  In  a  few  day8  there  vvas  exophthalmofl  of  the  right  eye 
with  defective  vision  and  double  optic  neuritis.  An  incision  made  on  the 
inuer  side  of  each  orbital  cavity  evacuated  pus.  The  aljsceases  were 
fouiid  to  communicAte.  In  twenty-four  hours  ali  acute  sjTnptoms  dis- 
appeurud. 

frf)  The  Spkenoidal  Sinua. — Acute  inflammation  of  thin  cavity  ha«  not 
beeu  very  fre<iueutlv  recogniaed  clinically ;  several  cases,  ho\vever,  have  been 
deaeribed  by  Schatter.  The  8ymptom8  resembled  thoso  of  an  aggravated 
nasal  and  naao-pl»aryn;»eal  caturrh,  the  |)»iticut  ctjmpliiining  of  int^nse  head- 
ache in  tho  occipital  rcgion  and  on  ihe  verttix  of  tli«',  skull.  Accntiipariving 
this  there  were  symptotn8  of  Hleepleauieai  and  geiientl  tiialaiw,  and  the  tvm- 
jteniture  roso  aln^vu  tluit  UHuaIly  met  with  in  au  ordit)ary  i-old.  In  siitne 
uaMe«  giddincaa  wafl  a  prominent  8ymptom.  If  an  objective  exauiinatioti 
thould  lie  made  in  the  acute  stage  the  mucous  membrHue  in  the  ]><^8teri(ir 
part  of  the  noše  will  be  found  red  and  turgescent,  the  olfact<irj'  sht  between 
the  mi<ldle  turbinated,  and  the  R«.>ptum  being  nnrnavi.ui  by  the  BWollen  con- 
dition of  IIh'  itnu'<>>ui      Miico-piinilcnt  uini  jiiinilfiit  w<'retion  may  be  al»3 
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visible  both  by  anterior  and  posterior  rhino8copy,  but  there  are  no  cruata  auch 
as  occiar  in  tbe  cbronic  furm  of  the  affectioa. 

(e)  Treatmemt  of  the  Acute  Affections. — Acute  suppuration  in  the 
acces8ory  sinuaea  may  heal  spontaneonslj,  or  may  pasa  in  to  a  chronio  condition. 
Some  casea  require  eArly  surgical  interference  o\ving  to  the  acute  and  threaten- 
ine  eharacter  of  the  8ymptom9.  The  dumtion  of  this  stage  varies  consider- 
ably,  and  is  dependent  not  only  upon  the  8everity  of  the  infection,  but  on 
certain  anatoniical  conditions  \vhJcb  favour  iruperfect  drainage.  Amongst 
these  may  be  enumerated  the  position  of  the  ostiuni,  aa  in  tlie  antrum,  the 
small  size  of  the  opeuings,  and  ineomplete  siibdivisions  of  the  t'avity  due  to 
partitions.  I  have  seen  acute  suppuration  of  the  front-al  sinus  lieal  without 
any  surgical  operation  after  the  discharge  had  persiated  for  seven  week8,  while 
an  ficute  antral  BuppuraLiou  seen  a  iveek  after  its  ouset  and  treated  by 
palliative  measures  lapaed  into  a  chronic  condition.  In  the  treatnient  of 
the  acute  stage  various  simple  reraedies  are  einployed,  uiainly  \vitli  the 
object  of  reducing  the  nasal  turgesence  and  thus  favouring  freer  drainage. 
The  patient  should  be  confined  to  bed,  and  in  the  čase  of  the  maxillary  and 
frontal  sinusea  hot  compressea  or  ice  apphed  to  the  cheek  and  forehead  often 
relieve  the  pain  to  some  extent.  Frequent  inhalations  of  meutliol  vapour, 
prepared  by  adding  lueulhol  cry8tals  to  hot  \vater  or  administered  in  u  10 
per  cent  alcoholic  solutiou  from  an  inhaler,  greatly  relieve  the  Hyiiiptum8. 
A  weak  cocaine  Hjiray  2  to  3  per  cent  eftects  a  eimika-  pur^mse.  The  intemal 
administration  of  salol  is  aiso  by  some  8trongly  recommended. 

The  aeverer  casea,  however,  require  careful  watchiug,  and  if  the  symptoma 
are  very  acute  it  may  be  neces8ary  to  open  the  sinus  or  enter  it  through 
the  natural  oriiice  and  waBh  out  the  contents.  Uomplete  and  permanent 
relief  has  resulted  from  a  single  irrigation  in  snch  cases.  If  the  pain  con- 
tinues  severe  or  head  symptom8  supervene,  operation  ehoiild  not  be  delayed. 
The  formation  of  au  orbital  abscess  inust  be  at  once  dealt  vvitb.  Opiniona 
difTer  aa  regarda  tlie  tirne  of  opeuing  the  sinua  in  tbe  leas  severe  ea&ea  where, 
after  the  disappearance  of  ali  subjective  sjmptoms,  tbe  punilent  disc!iarge 
continues.  Avellis  is  in  favour  of  operating  after  tbree  week8,  while  othera 
recommend  delay  for  six  vveeks.  Fn  the  frontul  sinus  ease  referred  toabove 
the  discharge  ceased  spontaneou8ly  after  sevcn  week3.  In  aH  cases  the 
surgeon  must  be  guided  botli  by  the  amount  and  tlie  eharacter  of  the  pua. 
li"  it  recurs  in  graduallj  diminishing  quantitie9  and  becoiuea  lesa  purulent, 
even  though  it  continues  over  a  period  of  severul  weeks,  operation  may  stili 
be  8afely  delayed.  The  miethoda  of  operating  ujKin  tlie  dilTereut  sinuses  are 
deacribed  un<ler  the  treatnient  of  chronic  suppuration.  In  acute  cases, 
however,  curetting  of  the  intertor  of  tbe  cavity  is  not  necesaarj,  and  the 
condition  tenda  to  heal  \vithout  prolonged  after-treatment. 


6.  DiAGNoais  OF  Chronic  Suppubation  in  thk  Accessory  Sinuses  or 
80-called  "  Latent  Empykma  " 

(i.)  General  Symptomatology. — A  brief  r6auuni  of  certain  BjTnptomB  and 
eigna  which  should  suggest  the  possible  esistence  of  chronic  suppuration  in 
one  or  mnre  of  these  cavitiea  must  in  tbe  lirst  plače  be  considered.  It  is  of 
primary  importance,  hovvever,  to  Itear  in  inind  the  fact  that  pua  may  be 
aecreted  for  montha  and  even  years  in  one  of  tbe  acces8ory  Binuses,  with  alnioat 
entire  absence  of  pain  or  svvelling  to  suggest  the  exi8tenco  of  such  an  inflam- 
niatory  condition.  The  term  "  latent  empyenia "  has  in  cou8equence  been 
applied  to  thia  affection.  On  tbe  other  hand,  a  more  general  recognition  of 
the  fact  that  a  purulent  nasal  discharge  with  or  without  some  degree  of  nasal 
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iction — especiallj  if  the  diaciiarge  is  unilateral — may  be  due  to  sinus 
miscliief,  hiis  led  to  a  more  sjstematic  aud  successful  examination  of  theae 
air  8pac€s.  In  complicated  caaes  in  which  more  than  one  sinus  is  affected, 
a  correct  and  complete  diagaoais  is  hy  no  means  easj,  and  careful  and 
repeated  observation  becomes  neceaaary  before  a  knowledge  of  the  exact 
condition  is  ascertained.  Even  when  onlj  one  sinus  is  diseased  diagnosis  is 
sometimes  diflicult. 

(a)  Xasal  Disckarge. — This  may  1)6  the  chief  or  perhaps  the  only 
8yniptom  complained  of.  It  is  often  difticult  to  ascertain  the  date  or 
uianner  of  its  origin.  The  patieiit  iaay  complain  that  he  haa  a  "  chronic 
cold  "  which  has  lasted  for  uiany  months  or  even  year8.  The  disttliarge 
varies  in  character.  In  some  cases  it  is  mainly  purulent,  being  of  a  ihick 
crearay  consistence  and  yellow  in  colour.  In  othere,  again,  it  is  thinner  and 
more  8tringy  ovving  to  a  considerablie  aduiiixture  of  mucus,  and  sometimee 
the  nmcus  preduminates,  renderiiig  the  secretion  clear  but  of  a  tenacious 
consistence.  Kilhnij  has  laid  stresa  iu  diagnosis  upon  the  green  colour  of 
the  pus  from  the  frontal  sinus ;  but  too  much  diagnostic  importance  must 
not  be  attached  to  any  of  the  physical  chnracters  of  the  nasal  discharge. 
The  patient  iiiay  complain  that  at  times  he  both  expectorates  and  renioves 
with  the  aid  of  his  handkerchief  aniall  crusts ;  there  is  a  greater  tendency 
for  the  discharge  to  dry  into  cruste  in  sphenoidal  sinus  disease,  and  accord- 
ing  to  Hajek  the  sjiiiie  thing  is  uoticeil  in  »^ihnioid  celi  suppuration.  He 
m.iy  complain,  too,  of  a  ftetid  odour,  aud  iunher,  that  the  discharge  which 
passe.s  into  the  throat  has  a  bad  ta-ste.  In  one  of  my  ca-ses  the  patient  wa8 
conscious  of  the  fa'tor  iu  one  nostril  only.  Wlien  a  bad  odour  alone  is 
complained  of,  a  suspicion  of  a  possilile  maxillar)'  sinus  suppuration  should 
b«  aroused,  as  occa8ionally  that  constitutes  the  only  subjective  svmptom 
met  with.  In  some  cases  even  of  long-standing  antral  suppuration  the 
discharge  Ls  not  ftetid.  As  a  diagnostic  aid  it  is  importaut  to  bear  in  mind 
that  iu  sinus  disease  tlie  sufferer  is  couscious  of  tlie  odour  whi]e  his  neigh- 
bours  are  U(»t;  in  f«itid  atrophic-rhinitis,  on  the  other  hand,  the  opjjosite  is 
U8ually  the  čase,  the  sense  of  smeli  being  de8troyed  in  the  latter  aflection. 
The  two  conditions,  hovvever,  sometimes  coexist ;  further,  in  sinus  suppura- 
tion the  noše  may  be  so  blocked  with  ]X)l}'in  that  the  aense  of  smeli  is  logt, 

The  discharge  may  be  unilateral  or  bilateral ;  its  [»resence  in  l>oth  nasal 
chamljerH  does  not  necessarilv  imply  a  bilateral  aflectiou,  as  it  may  be  Idovvn 
forvvard  froiu  the  naso-pharynx  into  the  heiilthy  side.  On  the  other  haml, 
at  loast  one  čase  has  been  reported  in  which  uuiliteral  naaal  discharge 
occurred  although  both  frontsil  sinusea  \vere  aflected.  The  ilow  (4'  pua  is 
often  more  or  less  intermittent,  being  vvorse  when  the  patient  atoops ;  again, 
it  may  accumulate  in  the  throat  in  the  morning.  This  intcnuittency 
intlucnced  by  j^ature  is  suggestive  of  the  antnil  origin  of  the  (li3<jhurge  ;  a 
Uiore  coustant  tlow  may  be  in  favour  of  it«  frontal  Koiirce.  ?'nrther,  iu  sojne 
antnil  c^ises,  the  discharge  passes  mainly  if  not  eutirely  ljju;k\vards  iulo  the 
na.so-pharynx  aud  pharynx,  this  svmptom  constituting  the  jMitient'«  chief 
complaiut.  This  inay  depend  upon  the  exi8teuce  of  a  large  accei»ory  antral 
opiming,  •which  serves  to  drain  the  cavity  in  a  backward  direction.  Pua 
from  the  fKiHt<'rir>r  ethmoidal  and  splienuidal  cells  tends  to  pasa  tn  the  sauie 
diroction,  while  from  the  frontal  ainus  the  flovv  iu  muiuly  forward8. 

(h)  N(ts(ii  Ohslrucliirn  may  or  may  not  »u-i-oiiiihimv  Hiiiuft  suppuration, 
being  de[H*iulent  iiiaiuly  on  the  ]»re8euce  of  polvpi ;  it  may  l>e  unilateral  or 
l»ilateral,  partial  or  compleU.v  Tho  [Mitient  sometimes  complaina  of  its 
iut<!rmittent  cliaracter,  duo  iu  ali  probability  to  the  ^Tirjing  amount  of 
turgeacence  of  the  inferior  turbinated  lx)diea. 
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(o)  Pain  is  a  very  variable  8yiiiptom,  and  aa  already  indicated  iaay  be 
absent  throughout  the  whole  course  of  the  diseaae.  It  may  be  of  the  nature 
of  headache,  iacial  neunilgia.  or  toothache,  Bometimea  slij^ht,  at  other  tiinea 
occurring  in  severe  p<iroxysins,  ofteu  periodic  in  character.  Some  patienta 
complain  of  a  weight  or  tulness  in  tbe  tbreheftd,  aggravated  on  stooping ; 
others  have  associated  with  this  an  inal)ility  to  couuentrate  tlieir  thoughts 
for  any  leugth  of  tiuie,  while  mental  work  merely  induces  heudache ;  mental 
dopressiou  sometimee  accompiinies  ethmoid  disease.  Sucli  Bvruptoms  may 
be  entirely  due  to  nasal  obstruction,  as  thev  may  disappear  after  the  removal 
of  the  polj-pi.  H  fact,  which  is  alao  observed  \vhen  free  respiration  through 
the  noše  is  estahlished  iu  cases  in  vvhich  tliere  is  no  sinus  at!ection.  Too 
much  importaace  ahould  not  be  attaehed  to  the  seat  of  the  pain  iu  this  clasa 
of  čase.  When  this  syniptom  is  complained  of  in  chrouic  antral  suppura- 
tion  it  is  most  coTnuionly  located  in  the  fiupra-orbital  region;  frontal 
headaches  are  just  as  frequent  iu  ethnioidal  as  in  frontal  sinus  diaease, 
\v!iile  iu  the  latter  oonditiou  ocoipital  pain  lias  been  in  srneral  instances 
noted.  In  sj>heuoidal  aiiius  disea»e  pain  iiiav  t»e  complained  of  on  the 
vertex,  but  occipital  headache  or  paintul  seusatiorts  referred  to  the  back  of 
the  eye8  are  also  met  with.  The  frequent  combiuation  of  sinus  affections 
merely  intireases  the  difticulty  of  estimating  the  value  of  pain  as  a  dia- 
gnostic  8ymptom.  Pain  or  tenderness  is  rarely  elicited  by  pressure  u}X)n  the 
facial  \vall  of  the  autrum.  Tenderneas  induced  by  pressurc  on  the  floor  of 
tlie  frontal  sinus  iu  disease  of  that  cavity,  or  upou  the  lachi^mal  bone  in 
ethmoid  alfections,  are  sigus  of  clinical  value  which  \vill  l>e  again  referred 
to  under  special  diagnosis. 

(d)  Certain  secondanj  st/mptoms  may  arise  in  connection  with  sinus 
suppiiration,  e.g.  cougli,  dryne8S  of  the  throat,  and  buskiness  of  voice,  due  to 
irritatioD  of  the  iipper  air  passages  from  the  jiuruleDt  tiischarge,  while  true 
asthmatic  Bymptoras  are  occa8ionalIy  met  witlj.  Indigestiou  is  not  infre- 
quent  as  a  tesnit  of  swallowing  the  ofien«ive  secretion. 

(e)  Ui/c  Si/mpf.OfH)t.—~The  intimate  anatomical  association  of  the  various 
einuses  with  the  orbit  and  its  eontents  (Fig.  4),  and  the  proximity  of  the 
spheooidal  sinus  to  the  floorof  the  niiddle  cranial  ibssa  in  the  neighbourhood  of 
the  important  oculomotor  nnd  optic  nerves,  sufliciently  esiilain  the  ocoasional 
occuiTence  of  eve  8ymptom9  in  sinus  disease.  Gencrallv  speaking,  we  may 
group  these  syniptom8  and  sigus  in  to  two  classes ;  those  which  are  dependent 
upon  diaplacement  of  the  eyeball  hy  mechauical  preasure,  auch  as  occurs  in 
ethmoidal,  frontal  and  maxillary  suppuratiou ;  and,  secoudly.  those  whieh 
result  from  compresaion  or  destructiou  of  the  optic  or  oculomotor  nerves, 
more  commonly  met  \vith  in  sphenoidal  sinus  disease. 

Although  an  upvvard  and  outward  displacement  of  the  eyeball  may  he 
met  with  in  niaxillary  sinus  suppuratiou,  orbita!  compjlications  probably 
arise  less  frtH]uently  in  connection  with  it  than  vi'ith  tlte  other  cavities.  In 
frontal  sinus  tlisease  expan8ion  of  the  bony  iloor  of  that  eavitr,  with  or 
vrithout  the  formation  of  an  orbitul  abscess,  (jauaes  svvelling  at  the  upper  and 
inner  angle  of  the  orbit,  and  a  down\vard  and  outward  displacement  of  the 
globe.  A  similar  displacement  is  more  frequently  associated  with  suppura- 
tiou in  the  ethmoid  cells  in  the  absence  of  frce  drainage  from  these  eella 
into  the  noše.  Tho  degree  of  forward  projectiou  of  the  eye  (proptosis, 
exophthalmoa)  in  these  affections  is  raainly  dependent  upon  the  relation  of 
tlie  pressure  to  the  equator  of  the  eyeball. 

Con8equent  ui^n  displacement  of  the  eyeball  limitations  in  ita  move- 
ments  and  disturbances  in  fuuction  foIlow.  Diplopia  or  double  vision,  and 
a  narrovving  of  the  field  especially  for  colours.are  8ymptoms  met  with,  while 
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somctimes  in  severe  cases  there  is  an  actual  impairment  of  sight,  an 
amblyopia  or  amaurosis.  In  association  with  tbese  phenotuena,  pain, 
photophobia,  interferenc«  with  the  fIo\v  of  tears,  8welling  of  the  lids,  and 
injection  of  the  conjunctiva,  make  up  a  clinienl  picture  which  should  alwa}''8 
Buggest  the  pos8il)ility  of  the  existence  of  accessory  sinus  suppuration. 
With  the  actual  formation  of  pus  in  the  orbital  cavity  these  phenomena 
l^ecome  aggravated.  Primarj'  orbital  absceas  is  not  conunon,  and  ita 
occurronce  shouUl  lead  to  an  examination  of  the  nasal  sinusea. 

As  alrcady  indicated,  the  ucular  coujplittitions  of  sphenoidal  diseaae  are 
mainlv  tbose  resultiog  from  itnplicatiou  of  the  optic  nerve  at  the  l>aae  of 
the  skuU.  Optic  neuritia  followed  by  atrophj  with  ^mrtial  or  complete  lose 
of  vision  muy  couiij>Ucate  this  condition.  If  the  inflammation  should  ex- 
tenil  and  iuvolve  the  oculomotor  nerves  in  the  sphenoidal  hssure,  ptosis 
niay  be  produced  from  iniplication  of  the  third  cranial  nerve,  while  some 
variety  of  strabiamus  or  a  geneml  paraly8i3  of  the  ocular  muacles  may  be 
induced  by  preasure  u])on  the  tliird,  fourth,  and  sixth  nerves.  Intenae 
neuralgia  may  be  evidence  of  a  neuritis  of  the  ophthalmic  division  of  the 
fifth  nerve. 

It  is  tlius  evideut  that  the  sjTnptoms  comjtlained  nf  by  the  patient  may 
be  varied  in  cases  of  chronic  suppuration.  It  is  inadvisable,  therefore,  for 
the  surgeon  to  hasten  to  any  conclusion  without  first  making  a  careful 
exaniination  of  the  noše.  Thia  is  ali  the  more  neceesarj  when  we  rememl)er 
that  mauy  of  the  nasal  phenomena  al>ove  deacribed  may  be  induccd  l)y 
kfiions  conliuod  to  the  nasal  chamben^  themselves.  and  result  from  sucli 
causes  as  the  exant)iemata,  syphilis,  tubercle,  atropblc  rhinitis.  malignant 
disease,  foreign  lx>die8,  and  nascj-pharjngesil  catarrh. 

(ii.)  ExAMrNATiON  OF  THE  NosK. — On  account  of  the  cloae  anatomical 
relations  of  the  diSerent  sinuse«  and  their  ostia,  the  diagnosis  of  chronic  sup- 
puration is  often  difficult,  and  is  frequently  arrived  at  ouly  by  a  prooess  of 
exclusion.  We  shall  therefore  endeavour  to  descrilte,  step  by  step,  the  pro- 
cedure which  may  be  adopted  in  carrjing  out  a  evstematic  exauunation  of 
these  cavities.  £ven  after  a  careful  inspection  of  the  noše  the  surgeon  may 
stili  \)e  in  doul)t  as  to  the  real  nature  of  the  čase,  con8equently  lie  should 
have  no  hesitation  in  asking  for  a  subsequent  opportunity  for  further 
observation.  As  the  intra-nasal  appearances  var}'  at  ditferent  periods  of 
the  day,  it  is  advisable  that  the  patient  should  not  be  seen  on  each  occasion 
at  the  same  hour. 

Ant^rior  and  Posterior  Ehirioscopt/. — [a)  Condition  of  the  NascU  Mucotu 
Membran«. — In  many  cases  the  nasal  mucous  membrane  presents  a  red  and 
«wollvu  appearauce ;  if  the  affection  is  unilateral  there  is  a  marked  contrast 
in  this  resi>ect  I»etween  the  two  chambers.  The  inferior  turbinated  body 
is  frefjueutly  turgescent,  preventing  inspection  of  the  deeper  parts,  and  necesai- 
tating  the  applieation  to  it  of  c«x!aine ;  occa8ionally  the  mucosa  presents  a  dry, 
glazea  appearanco,  associated  with  some  atrophy  of  the  inferior  turbinated 
body.  The  nostril  may  be  compk'tely  blocked  by  one  or  more  large  poly]^ii,  so 
that  their  romoval  is,  in  the  first  instance,  a  preliminary  to  further  examina- 
tion.  One  or  more  siuall  p«)lypi  confiuetl  to  the  middle  meatus  are  some- 
wluit  siguificant  of  sinus  disease. 

(6)  Thf  Presence  tif  Fm. — Pus  may  be  viaible  upon  the  inferior  turbinated 
body,  on  the  tloorof  the  noše,  oron  the  septum  anteriorly.  but  the  obaerver'8 
attention  must  iie  turned  particularly  to  two  situations,  namely,  tho  middle 
meatUB  and  the  olfactory  cleft.  Wo  shall,  in  the  first  instance,  consider  a 
coM  in  iphich  j>m  it  ohterved  in  the  midiUe  mMtu$  (Figa.  2  aod  4).  The 
detection  of  a  drop  of  pus  ia  this  regioD  under  cover  of  the  middle  tur- 
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binated  l.iody  is  liiglilj  suggestive  of  einus  disease,  and  the  ainuses  of  the 
anterior  group,  namely,  the  iiiaxillary  antrum,  frontul  siniis,  aud  anterior 
ethuioidal  ccUs  aliould  be  suapectcd.  Tlie  position  of  the  pus  in  the  meatus 
affbrds  uo  reliable  gtiide  as  to  vvhicli  of  theae  caviliea  is  actually  it8  source. 
If  no  pua  be  viaible  in  this  situation  it  must  uot  be  at  ouce  assumed  that 
there  is  uo  further  nece8sity  for  considering  it.  We  niust  at  once  proceed  to 
investigate  the  čase  by  other  ineans  at  oiu-  disposal. 

Posterior  rhino8copy  niay  reveal  a  punilent  discharge  in  the  naso- 
pharyiix;  it  may  be  defcected  in  the  choana  of  the  euspetted  side,  or  a 
favouralAle  cxaiuination  \vill  discloso  a  drop  of  pus  on  the  upper  surface  of 
the  inforior  turbinated  l*mly,  that  is,  in  the  midclle  meatus  po8teriorly  (Fig.  2). 
This  eign  is  of  couaiderablc  vahie  ahould  we  fail  to  detect  any  secretion  iu 
this  meatus  by  anterior  rhino8copy. 

Any  one  of  tlie  ca^utiea  above  mentioned  niay  be  aflected  alone, 
or  any  two  or  ali  three  in  combiuation,  hence  at  the  very  outset  a 
difliculty  in  diagnosia  ia  met  with.  As  the  niaxillary  sinus  is  most 
frequently  the  suurce  of  the  trouble,  and  as  its  unatomical  position  brings 
it  most  readily  under  e-xaminatiou,  we  proceed  iu  the  first  pliice  to  investi- 
gate it. 

(iiL)  DiAGNOsia  of  Chronic  Suppuication  in  the  Anterior  Group 
OF  SiNUSES. — A.  The  Maxillary  Antrum. — (a)  Frdnhers  Foslnre  Test. — It 
is  now  nece88ary  to  thoroughly  remove  ever}'  trace  of  pus  from  the  anterior 
part  of  the  middle  meatus.  This  may  be  conveuientIy  effected  by  meana  of 
a  pledget  of  cnttou  wcx)l  wrapped  ronnd  the  end  of  a  probe.  The  patient  is 
then  directtid  to  bend  his  heml  foruarda  in  such  a  \vay  that  the  vertex 
becomes  dependent,  vvhde  the  clieek  of  the  suspected  side  is  at  the  same 
tirne  tiirned  upy)ermost.  This  position  is  Uiaiutaiued  for  t\vo  or  three 
minutes :  the  test  souietimes  loses  its  value  if  the  head  is  not  kept  sufli- 
ciently  long  in  this  position.  After  the  head  has  been  raised  the  middle 
meatus  is  again  inspected.  The  reap]»earance  of  pus  in  this  situation 
at  once  8trongly  suggests  its  antral  Bourue,  and  F^iinkela  test  is 
spoken  of  as  positive.  The  position  of  the  ostium  maxillare  under  the 
roof  of  the  antrum  8ufficieutly  explaius  this  pheTiomenon  (Fig.  1). 
Signilicant  though  it  is,  it  is,  however,  not  conclusive.  Even  iu  antral 
suppuration  Frankers  test  may  prove  negative,  though  at  a  subsequenl 
examiuation  the  reappearance  of  pus  may  be  tioted,  a  circurastance  which 
may  pn8sibly  depend  upnn  the  quantity  nf  stn-retion  that  happeus  to  be  in 
the  L-avity  at  the  tirne  of  inspection.  Aguiii,  thti  jKjsition  of  the  ostia  of  the 
ethnmid  Indla  and  of  the  middlu  turbiuated  celi  loward8  the  upper  part  of 
their  respetitive  eavitics  vvill  teud  to  make  this  test  positive  in  anterior 
ethmoidal  celi  suppuration. 

Greville  Macdonald  asserts  that,  after  the  head  has  been  dependent,  he 
has  found  pus  reappear  in  the  middle  meatus  quite  as  frequently  in  frontal 
siuua  suppuration.  Iu  spite  of  these  possibilities  there  is  no  doubt  that  the 
poflture  test  vvhen  ]iositive  ia  of  considerable  value  in  the  diagnosis  of 
inaxillary  suppuration. 

(ft)  Tke  Suction  Test. — Seifert  and  lidtlii  have  recently  advocated  the  use 
of  the  follo\ving  uiothod  in  diagnosis: — After  aH  trace  of  pus  has  been 
removed  from  the  uasal  chamber,  the  nozzle  of  a  Pohtzer*8  bag  already 
compressed  is  introduced  iuto  the  nostril  nf  the  suspected  side  :  the  anterior 
narea  are  closed,  imd,  \vhen  tlie  patient  is  directetl  to  B\vallow,  the  bag  is 
allovved  to  Buddenly  expand.  The  objfct  of  tliis  luamcuvre  is  to  \vithdraw 
by  suction  some  of  the  secretion  from  the  sinuses.  The  noše  is  again 
inspected  and  pua  sought  for  in  the  middle  meatus.    Should  it  be  visible  iu 
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that  situation  its  sinus  origin  is  suggested,  bul  there  stili  renmiDs  the 
dithcultj  of  detitiit«lj  tracing  it  to  oue  or  other  of  the  ostia  situated  in 
that  channeL 

(e)  The  lUumination  Tfst. — A  kuowledge  of  the  fact  tirat  deiuonstrated  by 
Voltolini  and  later  developed  V)V  Heryngrthat  luniinous  electrie  rajs  can  l)e 
transmitted  through  the  bonv  vvalls  of  niany  healLhv  maxillarv  siuuses,  lias 
furniaheil  us  with  a  diagnoslic  aid  of  cousidemble  value.  In  order  to  effect 
this  the  follovving  tuethod  is  adopted  : — Should  the  pitient  wear  a  (U^ntal  plate, 
he  is  directed  in  the  tirat  instance  to  remove  it ;  ihe  room  is  then  darkened, 
or  the  patient'8  head  and  slioulders,  along  with  those  of  the  observer,  are 
en\  eloped  in  a  bbick  cloth,  gnsat  care  being  taken  to  exclude  every  source 
of  extraneou8  lij^ht.  A  small  el«H;tric  8-volt  lamp  of  about  1  ampere  current 
is  eraplojed.  This  is  fitted  to  a  sp^ecial  tongue-depressor,  which  is  provided 
with  rt  detachable  viilcanite  plate.  The  electrical  current  e»in  be  obtained 
from  a  suitable  accitmidator.  The  tongue-depressor  is  plooed  in  the  centre  of 
the  mouth  and  the  patients  li  j«  aie  closed  upon  its  steni.  Ho  is  then  directed 
to  close  his  eyes.  Contact  is  made  by  pressure  upon  a  buttou  in  the  hmnUe 
of  the  spitula.  Three  phenomena  of  illuuiination  mav  be  met  witFi.  The 
ravs  of  light  traversing  the  maxilLiry  cavities  may  Itecome  visible  to  the 
observer  on  the  cheeks  of  the  patient  as  a  small  croictnt-shaped  znne  of 
light  situnted  immediatfhj  hdoir  meh  eyf,  This  illuminated  area  varies 
in  aize  and  in  inten8ity,  but  it  indicates  that  the  ravs  have  j>enetrated 
the  cavity.  In  most  cases  the  light  is  tfansmittetl  through  the  suft  tissues 
of  the  cheek,  producing  a  oonsiderable  area  of  illuminatiou,  wliich.  hovvever, 
must  not  I«  taken  iuto  consideration.  The  ravs  as  they  juisa  through  the 
roof  of  the  antrom  and  the  coats  of  the  evelialLs  are  throvsTi  upon  the 
retinfe,  and  are  perceived  by  the  patient  as  a  subjective  Ught  senaa- 
lion ;  this  phenomenon  wa8  first  pointed  out  by  Brown  Kelly.  It 
is  also  iKJssihle  in  many  cases,  after  the  jMitient  bas  been  directed  to  n]ien 
his  eyea,  for  the  observer  on  hjoking  through  the  pupila  to  see  the  light 
refloction.  A  comparison  of  the  results  obtained  on  the  two  sidcs  is 
then  made.  While  variations  in  the  inten8ity  of  the  ilhimiuatiou 
on  the  two  sides  are  met  with,  it  is  not  commori  to  tind  in  hotUhy  antn* 
complete  opacity  on  one  side  associated  \vith  a  bright  ai-ea  of  iUumination 
ufKjn  the  other.  If  iUumination  is  negative,  it  occiira  mora  frequently  on 
l»oth  sides.  The  subjective  sensation  of  light  and  the  pupil  refleotiou  ultH> 
vury  to  some  extent  in  health.  and  the  latt-er  test  is  j-terlia^«  lietter  left  out 
of  aocount.  \Vhen  the  mucoua  tucuibrane  of  the  autrum  is  intlamed  and 
the  cavity  contains  pns,  or  when  it  is  occupie<]  by  a  aolid  gnjwth,  the 
luminouH  rays  as  a  rule  eitber  do  not  |hi8s  thruu^'h  it  at  ali  or  on]y  to  a 
verv  Hhjj;ht  extent.  Wheu  there  is  eystic  dilatation  ot  the  antnim,  on  the 
nthcr  haud,  the  iUumination  is  intenHifiid.  In  unilatoral  inHammatory 
alfet-tions  of  the  antrum.  thcrefore,  iUumination  of  tho  disoased  sid«.^  d(>es 
uot  <is  a  rule  occnr,  so  that  a  dislinct  contrast  with  tlie  oi)|)Osite  heall1ty 
■ide  is  ubUiiued.  \Vlien  iH^th  autra  aru  afiected  so  that  no  comparitujn  is 
thereby  jMjsaible,  the  test  loses  its  valuo,  an<l  \vo  nmst  furth<'r  reu»eml>er 
that  opacitv  of  iKith  clieeks  may  1)0  <lufi  to  a  normal  »iiuitomituil  coudition 
of  the  |»ariH.  As  the  reHult  itf  a  large  numiter  of  observations,  1  am  led  to 
conclude  that  in  the  mHJority  of  aisea  of  antral  diaeiise  the  atfwtcd  sinus 
fails  to  illuminate.  This  is  evidoncod  by  the  coraplete  opadty  of  tho  infra- 
orlutal  region  of  that  side,  und  by  the  inabUtty  of  the  |)utieut  U>  detect  any 
subjective  liglit  sensation.  Sontotitnes  tlicre  is  a  fatot  iUumination  ujmmi 
the  flus|>ected  side,  along  with  8<ime  degnte  of  light  (»eria^ption,  but  tl»e 
fonner  stili  distiucllv  contnista  with  the  opposite  healthy  side.    Oucaaioually, 
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biit  in  my  experieiice  rrtrely,  a  caae  is  met  with  in  \vhich  the  affected  sinus 
illuminates  like  its  healthy  neighbour. 

When  opacity  of  tlie  cheek  is  asaociated  wich  pus  in  ihe  iniddle  meatua, 
which  reappeara  after  Friiukers  posture  test,  there  is  sutficient  presumptive 
evidence  of  disease  in  the  correspontUng  Rutnd  cavity,  aud  explonitory 
puncture  of  tJie  sinus  is  not  nece88ary.  Tliere  is,  however,  a  second  but 
small  group  of  cases  in  vvhich  the  auspected  antrum  ia  opazne,  and  where 
the  opposite  pre9umably  healthy  cavity  only  faintly  illuminates,  so  that 
there  is  no  distinct  contrast.  Such  a  čase  must  auggest  the  j:»088ibility  that 
there  may  be  somu;  anatomical  reaaon  for  the  opacity — both  sides  being  so 
much  alike — so  that  in  such  a  čase  illumination  ia  not  of  tlie  aanie  assist- 
ance,  and  an  exploratory  puncLure  is  deairalde. 

In  caaes  of  chronic  suppiiratiou  non-ilhnniuation  is  due  more  to  the 
inflammation  and  thickening  of  the  mucous  lining  than  to  the  presence  of 
pus  in  the  cavity.  This  is  shovvn  by  the  fact  that  after  a  quantity  of  pus 
has  been  veaahed  out  of  the  antrum,  and  the  test  repeated,  opacitT  remaina. 
For  the  same  reaaon  the  thickueas  of  the  pua  l)ear8  no  relation  to  the  don8ity 
of  tlie  8hadow  produced.  It  has  been  auggested  that  in  tiiose  caaea  in 
Nvhich  tlie  autruni  nierely  aervea  aa  a  rcservoir  for  pua  secreted  in  the 
frontal  sinus,  opacity  of  the  cheek  is  lesa  pronounced  than  when  it  ia 
actually  secreted  in  the  antrum  it.self.  I  have  been  unalde  to  aatisfy  my8elf 
of  thia,  and  am  inclined  to  think  that  an  antrum  cannot  remaiu  merely  a 
reaenioir  for  long,  but  must  soon  become  actually  infected.  liluuiination 
further  assists  ua  in  arriving  at  a  knovvledge  of  the  iJrogress  of  the  caae 
toward8  recovery.  AVlien  a  diseaaed  cavity,  previou9ly  opaque,  again 
illuminatea,  we  have  evidence  of  the  reatoration  of  ita  lining  memil>rane 
toward8  a  more  normal  condition,  At  the  same  tirne  ita  failure  to  iUumi- 
nate  muat  not  be  taken  to  imply  that  a  cure  lias  not  resulted.  Regnier  and 
Glover  have  suggested  the  use  of  the  X  rava  for  testing  the  trausparency 
of  the  maxillary  siniiaea.  Until  thia  method  of  research  is  l»rought  more 
vvithin  the  reach  of  the  clinician  it  ia  not  likely  to  aupersede  the  illumina- 
tion above  described. 

If  tlie  viirious  features  of  the  caae  alreatly  enumerated,  when  atudied 
together,  stili  fail  to  convince  the  observer  tliat  the  antrum  ia  attected,  he 
must  pruceed  tlmnigh  an  exploi"atory  puncture  to  inflate  or  8yTinge  out  the 
cai.'ity.  The  presence  of  pus  in  the  middle  meatua,  aasociated  \\ith  aome 
degree  of  ftetor  aud  bad  taste,  and  the  existence  of  one  or  more  carious 
teeth.  ia  auggestive  of  antral  suYjpur!ition.  If,  further.  disclmrge  reappears 
after  atooping,  and  the  cheek  of  the  ausi^ected  aide  is  opaque,  the  evidence 
is  6trongly  presumptive.  It  is,  however,  ODly  concluaive  when  pus  ia  bIown 
or  wa8hed  out  of  the  cavitj, 

Before  proceediug  to  carry  thia  out  the  nasal  chamber,  ineluding  the 
middle  meatus,  must  be  carefully  cleansed  of  every  trace  of  ptus  by  raeana 
of  cotton  wool  mops,  or  by  8yriuging.  Thia  cannot  be  too  atronglv  insisted 
upon,  other\vise  the  teat  losea  ita  value.  .If  the  lotion  injected  through 
the  maxillary  sinus  paases  thcnoe  through  a  nasal  cavity  which  haa  not 
been  thoroughly  cleaned,  there  is  no  guarantee  that  the  discharge  vvaahed 
out  was  not  aecreted  in  the  frontal  sinus  or  anterior  ethmnidal  cells.  This 
fallacy  is  avoided  by  preliiuinarv  cletinsing  of  the  noše.  One  of  tlie  follow- 
ing  methoda  of  puncture  uiay  b«  emphived  : — 

(d)  Ex2}loration  throufjh  ihe  Oukr  IVall  of  the  Inferior  Meutus  of  the  Noše. 
—Thia  is,  aa  a  rule,  a  simple  procedure,  and  ia  the  moat  aerviceable  in  doiibt- 
ful  caaea,  because  in  the  event  of  the  cavity  proving  to  be  healthy  no 
inconvenience  reaulta  such  as  might  follo\v  a  temporarj  opeuiug  tlirough 
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a  septic  cavitj  like  the  mouth.  The  area  selected  lies  iinmediately  below 
tlie  iittachim-ut  of  the  anterior  end  of  the  inferior  turbinated  bodj'  where  the 
bone  is  thinnest  (Fig.  4),  That  stnicture  and  the  mucous  membrane  of  the 
outer  wall  of  the  inferior  meatus  are  cocaiuised.  If  .the  turbinated  l>ody  be 
turgescent,  and  tend  to  obacure  the  wall  l»eneath  it,  the  cocaine  will  reduce 
the  8welling.  A  fine  Lichtwitz's  trocar  and  cannula,  a  Krauses  or  a 
Sprenger's  trocar,  is  then  iotroduced  through  a  Thudichum'B  uasal  Hpeculum, 
tlie  instrument  being  guided  by  the  eye  mth  the  aid  of  good  ilhunination. 
Tli«  trocar  should  be  directed  outward8  and  upward8 ;  a  firm  push  may  he 
neceaaary  before  the  -vvall  is  }>erfordted  and  the  cavity  entered.  The  senaa- 
tion  of  pasaing  through  bone,  the  8omewhat  sudden  release  of  the  point  of 
the  instrument  and  its  mobility,  will  te8tify  to  its  preaence  in  the  sinus. 
Ooc4i8ionally  a  čase  is  met  with  in  which  the  bone  ofters  so  much  resistance 
that  some  other  route  must  be  adopted.  It  is  rare  to  find  pus  How  outvrarda 
through  the  cannula,  bo  that  tlie  condition  of  the  cavity  must  be  invostignted 
by  the  inflation  of  air  or  by  wa8bing  out.  For  the  purpose  of  inHatiou  a 
pieoe  of  india-rubber  tubing,  to  which  a  Pohtzer'8  Viag  is  attaclied,  is  passed 
over  the  outer  end  of  the  cannula.  The  oj>erator'8  left  hand  holda  the  uasal 
speculum  and  instrument,  MrhUe  with  the  right  the  bag  is  compreaaed.  The 
middle  meatus  is  carefully  inspected  during  the  act,  and  the  secretion  looked 
for  in  it.  In  order  to  wash  out  the  sinus,  a  Higgin8on'a  8yringe  with  a  fine 
uozzlc  is  attached  to  the  cauuula,  and  a  wartu  loraoic  or  warm  sterilised 
aalt  solution  is  gently  injected.  During  this  procedure  the  patient  should 
lean  8lightly  forward8  over  an  emptv  l^isin^  and  as  the  sti-eam  of  fluid 
pasaing  througli  the  natural  orifice  of  the  antrum  tlow8  from  the  nasal  cavity 
into  the  basin,  it  is  examined  for  the  detection  of  abnormal  secretion. 

(r)  Erploration  thnmgk  the  Naturcd  Openint/  or  Ostium  MaaciUare. — The 
iutroiluction  of  a  8uitably  curved  cannula  through  the  liintus  semilunaris 
into  the  orifice  of  the  antrum,  while  recommendenl  by  some  ojK^nitors  for 
diiignostic  j>urj)Ofle8,  is  l)y  no  means  an  ea8y  jirocedure.  The  concealed 
position  of  the  orifice  rendurs  tliis  diflicult,  and  vvljen  the  mucuua  membrane 
is  BWollen,  and  small  pulypi  surrouud  the  hiatus,  the  operation  is  reudered 
stili  more  dilticult.  A  Hartmanus  curved  cannula  is  recommended  for  this 
purpose. 

(/}  Exploration  through  the  Socket  of  a  Carious  Tooth. — This  pnvjedure 
is  a  tlicrajieutic  as  well  as  »  diagnostic  one.  When  there  stili  exists  some 
doubt  as  to  the  cxaot  condition  of  the  maxillary  sinus,  the  socket  of  a 
diaeased  tooth — which  is  first  ejctracted — in  relation  to  the  floor  of  the  sinus 
may  be  drilled  and  the  cavitv  washed  out  (Fig.  1).  Should  pus  be  prescnt  a 
suitable  plug  can  then  Ikj  atupted,  as  will  be  described  under  Ireatment. 

(y)  JSjjiUiration  through  thcCnnine  Fossa. — F« »r  diagnostic  piirj"«**«  only 
this  route  is  nirely  emiiIoyed.  Should  the  examiner  ft'«il  t^ih^rablv  certAiu 
that  he  is  dealing  with  antral  suppuration,  and  in  the  event  of  the  patient 
possesaing  a  complete  and  sound  set  of  teeth,  a  Homewhat  rare  distinction, 
an  opening  niay  be  madc  in  this  situation.  This  will  serve  to  con  firm  the 
diagnoBts,  and  at  the  same  tirne  provide  a  channel  for  the  treutment  of  the 
distiosed  sinus. 

By  adopting  the  above  routine  practice  the  surgeon  will  probjibly  have 
conviucod  himself  of  the  existence  of  chronic  antral  suppurution,  or,  on  the 
other  hand,  have  satistied  himself  that  the  cavity  is  healthy.  If  he  h&a 
fiiiled  to  do  so  at  the  first  sitting  a  second  or  a  third  exan)iuatiou  may  have 
proved  more  Hatisfactory.  By  estabhshing  this  diagnoeds  he  has  probab]y 
aot  cxcluded,  however,  the  poaaibility  of  a  cocAisting  frontal  sinus  or 
anterior  etluuoidal  celi  suppuration.    ./Uthough   the  antrum   in  a  great 
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number  of  cases  is  alone  diseaaed,  \ve  know  liow  frequently  two  or  more  ol* 
these  uavities  are  aflected  in  coiiibiuation.  When  a  Ciousiiierable  quautity 
of  pus  is  observed  in  the  noše,  and  ouly  a  scautj  amo^int  is  vvashed  out  oC 
the  iiiaxillary  sinus,  the  susjiiciou  of  some  further  siuus  mischief  sliould  \v 
arousHii.  In  soiiie  čase«  a  diagnosis  ol'  froiital  or  ethmoidal  8U]ipuration  is 
oaIy  made  after  the  antruiii  has  been  for  some  tirne  under  treatment.  If 
the  exanunation  Ima  demoustrated  the  fact  that  the  aiitrum  is  healthy,  or 
if  pus  stili  flows  in  to  the  tuiddle  nieatus  after  that  cavity  lias  been  vvushed 
out,  it  is  necessar}'  to  proceed  to  a  further  investigation  uf  the  uose. 

B.  Diatjiiosis  of  Chronic  >Stq)puraiion  in  the  Frontal  Sinus. — Under 
general  8ymptaniatology  certain  puints  were  referred  to  \\l)ich  suggested  that 
the  fiource  of  the  ]ius  might  be  in  the  frontal  sinus.  Ainongat  the^se  were  noted 
its  greenisli  eolour  and  the  absenue  of  fcetor;  furlher,  the  more  con tinuoua 
flow  of  tlie  disoharge,  its  situation  liigh  up  and  anteriorlv  in  the  noše,  and  itft 
non-appe!irance  after  the  head  has  been  bent  forwards,  were  also  commented 
upon.  Tiie  fre(jueut  combioation  of  sinus  atfeetions,  the  closo  auatomical 
association  of  tlie  various  itstia,  and  the  frequeut  changes  in  the  jKisitiou  of 
the  patients  head,  nnust  uecessarily  make  these  sigus  of  little  diagnostic 
value,  eveu  should  ali  of  them  c(iexist. 

(a)  Reafpmrance  of  Pus  in  tke  Middle  Meatus  after  Sijritiginrj  tke  Antrum. 
— After  the  antrum  has  been  8yringed,  and  tlie  middle  meatus  carefully 
cleansed  of  cvery  tmce  of  pus,  tlie  patient  should  be  directod  to  sit  qmetly 
for  ten  or  fifteen  minutes  \vithout  incdining  his  liead  foi-Nvards  even  to  a 
slight  degi"ee.  At  the  end  of  this  inU^rval  the  noše  is  again  exainiued,  and 
if  a  drop  of  pus  be  observed  in  the  iniddle  meatus  a  suspicion  of  its  origin 
in  the  frontal  sinus  is  raised.  T'he  positiou  of  the  ostium  niaxilla.re  makes 
it  impossible  for  secretiou  from  tliat  cavity  to  pass  out  into  the  noše  in  so 
short  a  H]iaee  of  time.  This  observation  is  nasisted  by  the  pre^ious  insertion 
of  a  wool  tampon  against  the  lovvcr  and  i)osterior  part  of  the  hiatus  semi- 
lunaris  as  recoiatneniled  by  Uriiinvald,  so  that  the  pnssible  escape  of  seere- 
tion  from  the  antrum  is  thus  hiudered.  This  test,  however,  doee  not  exelude 
the  poBsibilitv  uf  some  ethmoidal  celi  suppurution  which  is  so  Crequently 
present  along  vvitli  frontal  sinus  disease. 

(Jf)  Tenderness  on  Pressure  npon  the  Floor  of  the  Frontal  Sinus. — In  ap- 
plying  this  test  pressure  must  be  made  with  the  finger  upon  the  thin  bony 
flotir  of  the  sinus  lienoatb  tlie  inner  third  of  the  supra-orbital  margiu.  Čare 
must  be  taken  to  avoid  t!ie  supra-orl)itul  nerve  lying  somevvhat  externally; 
and,  further.  pressure  must  not  be  made  on  the  bonv  margiu  ol'  the  orbit. 
It  is  a  good  plan  to  ap]tly  the  test  siuiultaneou8ly  upon  both  sides,  the  patient 
being  asked  to  press  tlown  upou  the  tingera.  A  more  equal  distribution  of 
pressure  and  a  more  accurate  observation  are  thus  obtained.  It  is  very 
neces8ary  tr»  diflerentiate  bet\veen  a  surfaoe  soreness,  such  as  is  elicited  even 
in  healthy  iiidividual.s,  and  the  more  deeply-seated  true  pain.  In  many 
casos  the  patient  readilj  admits  the  existence  of  this  tenderness,  and  cou- 
siderable  reliance  may  1h*  place<l  iipnn  this  sign  as  an  aid  in  diagmisis  when 
taken  in  eonjunetiou  \vitli  uthi-r  pbenomena  ;  tm  the  other  hand,  the  patient's 
statemeut  caunot  alwa}'8  be  relied  upon.  Percussion  of  or  firm  pressure 
ujion  the  thieker  anterior  sinus  wall  may  fail  altogether  to  elicit  tendemeas 
over  an  affected  cavity. 

(c)  BedruBS,  (Edema,  or  Sirrlfintj  in  the  Ee(jion  of  the  Sinus. — Although 
theae  signs  are  more  frequently  evidence  of  an  acute  exacerbBtiou,  possilily 
resultiug  from  an  unusual  retention  of  dtscbarge,  they  uuiv  occur  as  transient 
pheuomena  in  chronic  cases.  Careful  observatiou  and  palpation  may  detect 
some  sliglit  degree  of  ttdema  or  thickeniug  upon  tlie  lovver  part  of  the  fore- 
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liead  or  io  the  upper  eyelid.  Tlie  ptitient  may  volunteer  the  stateineut  ihat 
he  hiis  observeJ  teinporary  swelling  in  tliis  regiou.  It  hjia  been  stated  ihat, 
after  jierciisBion  over  both  sinuaes,  the  redness  ol"  the  skiu  thus  produced 
remains  for  a  longer  period  over  an  affected  cavity  than  upon  the  healthy 
side,  a  point  upou  which  I  have  never  been  able  to  sati8fy  mvself. 

(d)  Trans-iUuminafion  of  the  Froiital  Sinus. — The  same  laiiip  is  used  aa  in 
antral  illuminatiun,  but  tho  vulcanite  plate  is  renioved  and  a  sliort  tube  of 
metal,  vulcanite,  india-rubber,  bone,  or  ivory — the  two  latter  being  carefully 
blackened — is  passed  over  the  globe  of  the  lamp.  In  this  wuy  the  light  is 
tranmnitted  iu  oue  direction  onIy,  that  is,  through  the  open  end  of  the 
funuel,  whieh  should  project  8omewhat  beyond  the  lamp.  The  room  is 
darkuned,  or  the  head  and  shoulders  of  the  patieut  and  observer  are  covered 
a«  before,  and  the  end  of  the  funnt'1  having  a  direction  upwards,  in\vard8, 
and  8ljghtly  backwards,  ia  placed  (igutnst  the  skin  covering  the  floor  of  the 
ainiis,  beueath  the  inner  third  of  the  supra-orlnUil  luargiu ;  great  čare 
ahoidd  be  taken  to  see  that  the  edge  of  the  fuunel  lies  woll  l>eneath  the 
bouy  margiu  of  the  orbit.  When  contact  is  uiade  an  illuniiuated  area 
indicating  the  frontal  sinus  of  that  side  may  be  observed  upou  the  lower 
part  of  the  forehoad.  The  same  manipulation  ia  then  repeat^nl  upou  the 
oppoeite  side  and  the  result  noted.  The  junction  betvveen  light  and  dark- 
neas  indicatea  the  position  of  the  intervening  eeptum.  The  intensitv  of 
the  light  und  the  area  of  its  distribution  varies  in  diUerent  skulis,  and  fre- 
4iuently  upon  the  two  aides  of  the  same  akull.  A  comparison  of  the  two . 
reaults  obtaiued  must  I«  made  and  noted.  It  is  ulao  poaaible  to  iUuminate 
both  sinuaes  simulUmeonalv  by  transnjitting  the  light  through  two  tubes  as 
practised  by  Lubet-Barbon  and  Furet.  The  frontal  sinusf^s  canuot  Ije 
illuininated  by  the  mouth  as  has  been  suggested  in  some  text-book8. 
The  diagnostic  value  of  this  test  has  been  mueh  diacussed.  Jiotli  on 
anatomical  and  clinical  grouuds  I  find  it  practiciillv  of  no  value  in  dia- 
gnosia.  In  my  ex^)enence  a  diaeaaed  frontal  sinus  vrill  illuminate  juat  aa 
brig!)tly  aa  ita  healthy  neighliour. 

So  far,  therefore,  in  the  diaguoaia  of  frontal  sinus  suppuratiou  we  have 
to  rely  upon  the  exclusion  of  antnil  disease  and  ujnju  tlie  rcapi>e<irance  of 
pua  in  the  middlo  meatiis  af  the  noše.  8hortIy  after  8yringing  out  the  latter 
cavity  when  it  is  affected.  As  this  latter  sign  ia  consiatent  with  suppura- 
tion  in  the  anterior  ethmoidal  cells,  we  must  endeavour  to  elicit  tenderness 
on  preaauro  up»on  the  Hoor  of  tlie  frontal  sinus,  and  investigate  the  ix:currc»nce 
of  oidema  or  redness  of  the  skin  of  the  forehejid  and  upper  eyelid.  While 
nll  theae  signs  furniah  suggestive  and  even  preaumptive  evidence  <>f  the 
(liseaae,  it  is  nec€88ary  to  catheteriae  the  sinus  l>efore  establiahing  a  diagnosis 
with  any  dogree  of  cert/»inty. 

(«)  Prohing  and  Cathetrrisalion  through  the  Oslium  Frontale. — Although 
probing  tho  ainus  uinuot  be  c^irried  nut  iu  u  number  of  casea  there  is  a 
large  proporlion  in  whicli  tbia  ijun  b«.t  accoinplished  vvith  considerable  eaae. 
Two  auaUuuical  dilbculties,  however,  nuty  present  theni.mfivea:  in  the  first 
plac^,  there  ia  a  ditticulty  due  to  the  preaence  of  the  niiddle  turbinaletl  lRKly, 
and  the  narrovving  and  Houiftimea  irregular  courae  of  the  itifundibuluiu : 
and,  Hecondly,  there  ia  tho  risk  of  the  instrument  entering  one  of  the  atiterior 
ethmoidal  eells.  The  fuut  that  auch  a  celi  niay  pjuch  a  oonfii<iorably  highcr 
level  than  thnt  of  the  floor  of  tho  fMntal  siuua  only  increaaes  the  dilKculty 
of  »ccurately  eatimating  the  exact  i)nHiti<»n  nf  the  p<)int  of  tho  instrument. 
The  dilliiultieM  mav  be  increaaed  by  aueh  jmtholi)g»eal  enn«liti<.»n8  na  poly|)i 

hyi>crtri)j)hy  of  tJie  mucoua  membrane.     ShouKl   the  attnuipt  t<J  enter 
le  ainuH  fail,  then  the  anterior  p>ortion  of  the  middle  turbinuted  bouo  mu)<t 
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be  removed  (see  "  Treatment,"  p.  440).  The  operation  is  not  a  difficult  one, 
and  possesses  the  double  advantuge  of  lirst  securing  t>etter  accesa  to,  and  later 
of  ensiirin^j;  lujtter  dru.iiia^'0  from  tlie  isinus  (Fig.  2).  A  day  or  two  after  the 
removal  otthiit  bone,  and  after  coctiinising  the  noae  and  thoroughlj  remov- 
ing  every  trace  of  pu3,  a  long  fine  silver  probe  is  introduced  through  a 
Thudichuin'3  flpecuhim,  its  point  l^eing  guided  by  ihe  eye  with  ihe  aid  of 
good  illuuiination.  Tlie  pro.viinal  end  of  the  probe  must  be  bent  downwards 
so  that  the  nperator'8  haud  does  not  obstruct  hiB  line  of  visioa  ;  at  the  distal 
end  of  the  instrument  a  cur\'e  3  cms.  in  length  ia  made,  foruiing  an  angle  of 
about  135"  \vith  the  shaft.  It  muj'  be  found  noceasarj  to  vary  this  curve 
slightlj  in  ditferent  cases,  so  that  its  angle  cannot  always  be  stated  with 
mathomatical  acouracy.  Sometimes,  too,  it  iiiay  be  nece8aary  to  bend  the  ex- 
tremity  8omewhat  in  a  Lateral  direction.  As  in  the  maj<)rity  of  cases  fewer 
ethuioidal  openings  lie  on  the  intier  or  aeptal  aapect  of  the  ironto-nasal  duet, 
it  ia  udvisuble  to  keep  the  point  of  the  probe  tovvards  the  uiesial  plane,  and 
even  in  contact  with  the  outer  surface  of  the  npper  pnrtinn  of  tliat  part  of 
the  middle  ttirhiuated  body  which  haa  not  been  previou9ly  removed.  No 
force  must  be  empluyed,  Imt  the  instrument  gently  insinuated  upwards  and 
fonvards  until  a  sense  of  refliatance  makea  further  entrance  imposisible.  The 
probe  should  then  be  grasped  bet\veen  the  finger  and  thumli  vvbere  tlic  upper 
lip  joius  the  nostril,  and  geutly  \vithdra\vn.  Duriug  its  withdrawal  the  fronto- 
iiasitl  region  luust  be  carefullj  examined,  and  the  reappearauce  of  pus  in  the 
track  of  tlie  probe  noted.  The  portion  of  the  probe  whieh  Inis  been  inserted 
is  then  laid  against  tlie  outside  of  t!ie  noae,  and  the  posiLion  of  its  point 
located  exteruully.  If,  when  held  in  this  positiou,  the  point  of  the  instru- 
ment ia  found  to  reach  above  the  aupra-orbital  nmrgin,  it  nmy  be  ju8tly 
asannicd  th»t  it  !i«d  previously  entcred  the  fronta!  siiiua.  The  distance  of 
the  Ooor  of  the  frontal  siiiua  from  the  anterior  naris  haa  been  eatimnted  by 
Hanaberg  as  GO  mm,  (6  cms.),  while  Cholewa  found  it  to  be  70  mm.  In 
some  cases,  however,  there  remaina  a  feeUng  of  doulit  as  to  vvhetlier  the 
probe  has  reaily  entered  t!ie  frontal  sinus  or  one  of  the  anterior  ethmoid 
cella  grouped  round  the  tloor  of  the  sinus.  The  Eontgen  rays  have  been 
sucscesafuUv  euiploved  in  locating  the  end  of  the  probe  \vithiu  the  frontal 
sinus. 

The  proljc  test  should  ue.xt  be  aupplemeuted  by  the  introdiiction  of  a 
frontal  canmila.  For  this  purpose  llartmann'8  may  be  used.  I  have  found 
the  pfttteru  introduced  by  Bro^Ti  IveUy  of  Gla8gow  very  8ati8factory,  and 
fultilling  aH  the  necessarv  requireiuents.  To  the  proxinial  end  of  the 
catheter  a  piece  of  riibber  tubing  and  a  Pnlitzer'8  bag  are  attached ;  infla- 
tion  is  then  carried  out  during  careful  iusjiection  of  thw  interior  of  the  uose. 
Pus  mixed  with  air  iuay  then  l>e  seen  to  be  driven  downward8.  Geutle 
syringing  of  the  cavitv  uuty  be  substituted,  and  piislooked  for  in  tlie  lotion. 

The  fre(iuenGy  of  an  associated  frontal  and  ethmoidal  suppuration  un- 
doubtedly  iucreases  the  dithculty  of  diaguosing  the  exi8tence  of  the  former. 
If  a  cousiderable  qnantity  of  pus  l>e  expelled  by  intlation  or  8yringing,  sus- 
picion  of  «n  affection  of  the  larger  cavity  \vill  be  raised,  but  it  may  be 
nece8sary  to  treat  the  ethmoid  coudition  before  it  ia  possible  to  recognise 
that  pus  is  eoming  from  a  higher  source.  There  atill  renmin  some  cases  in 
which,  in  the  preseut  state  of  our  knovvledge,  au  external  opening  in  to  the 
frontal  sinus  is  ner.es3ary  before  an  exact  diagnoais  can  be  arrived  at.  We 
must  duly  weigh  ali  the  chnical  phenomena  taken  tngether,  and  not  seek 
to  draw  a  conclusiou  for  or  against  frontal  sinus  auppuration  from  thia  or 
that  iudividual  sigu. 

C.  IHagnoda  of  Chronic  Suppuration  in  the  Anterior  Elhmoidal  Cdls,- 
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"We  have  already  drawn  altcntion  to  the  fact  that  suppuration  iu  the  frontul 
sinus  is  vt;ry  fretjuentlv  associated  \vith  the  same  aHection  in  the  anterior 
ethnioidal  cells.  Sinularly,  the  latter  cells  may  also  be  affected  in  associa- 
tion  with  maxillary  sinus  disease  though  by  no  means  with  the  same 
frequency.  It  niay  not  1^  poBsible,  therefore,  to  accurately  establish  the 
diagnosis  of  ethmoid  celi  suppuration  \vithout  tirat  aatiafying  ourselves  aa 
to  the  conditiou  of  these  other  cavitiea.  Hcnce  a  diagnosis  uiay  be  arrived 
at  by  a  procesa  of  excluaion. 

The  examiiiation  of  the  ethmoid  region  will  be  greatlj  facilitated  by  the 
removal  of  tlie  greater  portion  of  the  niiddle  turbinated  bone,  if  this  haa 
not  been  already  done  when  exploring  the  frontal  sinus.  If  tliis 
l»one  should  contain  an  air-cell  tlie  latter  uiay  I«  fnund  to  contiiin  pus, 
while  its  lining  membrane  niay  be  BWoUen  and  thickeued,  The  Held  of 
observatiou  ia  thus  conaiderably  enlarged,  and  a  nunil)er  of  small  polypi 
with  pU8  ooziug  from  between  them  may  theu  lie  detected.  If  a  ti  ne  prob«, 
vrith  its  extremifcy  bcnt  8omewliat  outwards,  Ite  ]>u8hed  upvvards  betvveen 
these  pol}-pi  iu  the  direetion  of  the  ethmoid  cells,  an  increased  How  of 
j)urulent  »ecretion  may  tie  observed  to  follow  this  manceu>Te.  It  lias  l>een 
tis-serted  that  the  prolie  thus  introduced  comes  in  contact  witlj  granulatiou 
tisBue  and  areas  of  carious  l>one.  It  must  l)e  borne  in  mind.  however,  that 
it  is  very  ditticult  in  this  situation  to  conclude  froin  the  sense  of  touch 
whether  the  bone  is  actually  carious,  aud  whether  the  pnjbe  ia  in  a  cavity 
lined  with  granulatiou«  or  with  a  healthy  mucous  membrane.  After  com- 
pleting  this  part  of  the  exauunation  the  polypi  should  l>e  removed,  aud  on 
a  s»ib8equent  occasion  the  noše  should  again  be  carefully  inspected  and  the 
eource  of  the  pius  sought  for.  If  the  fonnation  of  the  nasal  chaiuber  permit 
the  examiner  to  localise  the  position  of  the  hiatus  seniilunaris  and  buUa 
othmoidalis,  he  »hculd  proceed  to  occlude  the  former  by  means  of  a  cotton- 
wool  tampon.  The  noše  is  theu  cleaued,  and  an  attempt  is  mado  \vith  a 
probe  or  cjinnula  to  enter  the  ethmoid  celLs  lying  above  the  bulla  by  passing 
the  instrument  upNvards  aud  out\vards.  lutlation  through  the  catlieter 
may  l>e  foUovved  by  the  blovdng  of  pus  into  the  middle  meatua,  If  the 
ethmoidal  cvlLs  situated  mure  anteriorly  and  (»pening  into  the  upper  end  of  the 
iufuudibulum  are  cathetcrised,  Home  doul)twiU  naturally  arise  as  to\vhether 
pus  blown  down  from  this  region  hna  octuallv  \)een  secreted  in  these  celU 
or  has  trickled  d«iwn  from  the  frontJil  sinus  at  a  higher  leveL  By  repeated 
observTitiou,  by  the  removal  of  small  pt»ly}ii  and  portions  of  the  bony  Irame- 
work  "tf  the  lateml  mass  of  tlie  ethmoid,  the  source  of  the  ])u.s  i«  thus 
graduallv  fullowed  up  and  ascertaincd.  This  ppjcedure  not  only  loada  to  a 
diagnosis  of  the  true  condition,  but  forms  iu  a  large  measure  the  preliminary 
6tag«s  of  truatment. 

(iv.)  DlAGNOBIS  OF  ChKONIC  SuPPURATION  in  the  POSTKRIOlt  GUOUP  OF 
SlNUSKS — The  Sphenoidftl  Sinu^  and  Posterior  Ethmoidal  CelU. — Wo  have 
thus  far  endeavoured  U)  tnice  the  source  of  thusujfpuratitm  in  thot^cuoses  in 
vvhieh  anterior  rhino8Ci)py  ha.s  revealed  the  preseuce  of  pus  in  tho  middle 
nUMitus,  and  in  vvhich  on  jx>.Hterior  rhino8copy  pus  has  been  detected  ui>on  the 
u[»per  surface  of  tho  posterior  extremity  of  the  inferior  turbinated  body.  A 
diagnosis  of  maxillHry,  frontal,  or  anterior  ethmoidal  celi  suppuration  has 
probably  beon  established.  Let  us  uow  assume  tluit  wo  have  to  deol  with  a 
pationt  in  whom,ou  anterior  rhinowjopy,  the  niiddlu  meatus  is  found  free  from 
]>i  iirulfiit  ii'  /.<««r«n  <()/i<!  in //<(!'(>//W/r)ryc/#^Mictwecnllie  mid«llo 

I  lM«lyatM  J  ium  mi8i(Kig.  4).    Suspiiion  is  tlien  dinrted  t<i  the 

p<i«tenor  group  ot  hiiiu^h.  the  posterior  ethmoidal  cells,  aud  the  splienoidal 
liaus.     The  8imilarity  of  the  nasal  phenomena  vvliich  may  be  presen ted  hy 
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each,  and  the  fact  tlmt  their  close  proxiniity  renders  them  liahle  to  be 
aflected  at  the  same  tirne,  iiiiikes  a  difltirential  diagnoais  sonietimes  difficult. 
We  are  therefore  led  to  cousider  these  air  spaces  together.  The  clinical 
tlitterentiation  into  tvvo  groups  is  not  ahvavs  so  siraple  as  the  anatuniical 
basis  would  iudicate,  aa  pus  frum  the  posterior  ethiuoidal  cells  uiay  find  its 
way  into  the  niiddle  meatus.  Agaiii,  owing  to  the  position  of  the  ostia  of 
the  posterior  group  there  is  a  greater  teadency  for  the  secretion  to  pasa 
backwards  into  the  nas(i-phiiryux,  and  thua  leave  the  interior  of  the  noše 
more  or  leaa  iVuo.  It  tnu»t  not  be  assunied,  therefore,  tluit  in  the  absence 
of  pus  in  the  olfactory  cleft  there  is  no  aifec-tiou  of  the  posterior  gronp  of 
sinuse«.  If  the  dise^ise  should  coesist  in  one  or  more  sinuses  of  both 
groups  the  diaguosis  ia  stili  further  complicatcd.  It  may  onlv  be  after 
excluding  or  treating  disease  in  the  unterior  aiauses  that  we  are  led  to 
suspect  its  exi8tence  in  the  posterior  ethmoidal  or  spheaoidrtl  cavitiea.  Our 
knowledge  ol"  chrouic  suppuration  in  the  latter  cavity  is  largely  due  to  the 
obaervationa  of  (iriiinvald  and  Hajok. 

(a)  Anlerior  rhinoi>co}n/. — \Vhen  jms  is  observcd  in  the  oiractory  cleft  it 
should  be  carefully  mopped  out  witli  cotton-wool  pledgets  and  the  region 
again  inapeeted.  If  more  secration  becomes  visiblcj  suspicion  is  aroused  of 
its  probable  source  in  the  posterior  ethmoidal  or  sphenoidal  cells.  The 
removal  of  a  crust  in  the  same  l()cality  follovved  by  a  discharge  of  pus  is 
also  sJgniHeant.  Sometimcs  the  nlfaftorj  Hssiire  is  occluded  liy  .%vvelling  of 
the  unicous  membnine  aud  no  pUH  is  vislble.  If,  under  these  circutustances, 
a  purulont  discharge  follows  the  foroilile  iutroduction  and  \vithdrawal  of  a 
probe  protected  \vith  a  cotton-woul  tanipun  the  same  iufereuce  is  drawn, 

Fohfjti  are  not  fi'equi:'ntly  met  with  in  this  situation,  althongh  their 
occurreuuG  has  been  described. 

{h)  Positfrior  rhinoscojn/  plays  a  8oniewhat  more  important  part  in  the 
examination  uf  these  eases.  Owing  to  the  situation  of  tlie  posterior  ostia, 
pua  tends  to  pas-s  backwards  into  the  ua80-pharyux  ratlier  tliau  forvvarda 
into  the  noše.  Inspectiou  of  the  vault  proh4»bly  reveals  the  presence  of  one 
or  more  crusts  adherent  to  the  mucous  membrane.  Intermijced  with  the 
crusta  some  tiiiifl  secretion  may  also  be  viaible.  In  these  cases  a  carefid 
examination  of  thu  ehoame  must  be  made,  beeause  the  presence  of  pus 
vvithin  one  or  other  of  tlieac  apertures  is  al\vays  very  euggestive  of  the 
origin  of  the  seorctioti  in  an  acee8sory  eavitj.  Sliould  tlie  diseharge  at  the 
same  tirne  be  viaible  u^hju  the  upper  surface  of  the  middle  turbiuate  body,t".<*., 
in  the  Bujjerior  meatua,  it  is  stili  more  suggeative  (Fig.  2).  When  it  occurs 
in  this  latter  situation  the  source  of  the  pus  from  one  of  the  sinuses  of  the 
anterior  groiip  is  exeluded  on  anatoiuical  grounds.  If  it  ia  difticult  to 
obtaiu  a  thorough  iuspectionof  the  na30-pharynx,  coeaine  should  be  appUed 
and  the  palate-hook  plaeed  in  po8iti<jn.  The  ciinical  picture  preseuted  by 
some  of  these  cases  ia  not  uulike  what  is  met  \vith  in  thikt  tbrm  of  naso- 
pharyngeal  catarrh  which  is  aa-sociated  with  crust  formation.  Mauy  ca-tes 
are  unsucce8sfully  treated  as  such  for  a  coneiderable  length  of  tirne.  Hence 
it  is  very  important  for  diagnostie  reasons  to  detect  the  presence  of  pus 
within  the  puaLenor  miris  and  upou  the  middle  turhinate  budy.  It  sbould 
be  made  a  routine  practice  in  ali  cases  of  na30-pharyngeal  eatarrli  to  inspect 
and  probe  the  interior  of  the  noše,  keeping  in  miud  the  possihility  of  a 
sinus  affection. 

(c)  Ophikalmoscopic  examiiiatwn  \vill  prove  of  value  in  some  instance«. 
The  eye  changes  that  may  be  met  with  have  a]ready  been  referred  to 
(p.  422). 

While  the  above  signs  are  suggeative  of  suppuration  in  the  ixi8terior 
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group  of  sinuses,  it  is  as  necessarv  here  as  in  the  čase  of  the  auterior 
group  to  accuratelv  Ux^te  the  source  of  origin  of  the  pus.  To  eSect 
tli  is  the  middle  tiirhinated  l>one  should  be  removed  in  ordcr  to 
expoae  the  anterior  wall  of  the  sphenoidiil  cavity.  It  is  probiiblo  that 
in  some  cases  this  h  as  alreadj  been  partlv  doue,  \vhere  disease  of  the 
HDterior  ethmoidal  or  frontal  siuuses  Iios  eitber  been  suspected  or  bas 
actuallv  been  found  to  exist.  It  is  true  tbat  cases  are  ooeasiouallv  uict 
with  where  a  wide  olfactory  cleft  permits  of  iuspection  of  the  »pheuoidal 
oritice  by  anterior  rbino8copy,  but  such  oasea  are  extremely  rare.  ilore- 
over,  in  some  iostances  the  superior  tiirbinated  bo<ly  interferes  witl»  direct 
inspectiou  of  tbat  opening,  whiuh  is  subject  to  voriation  in  its  position. 
The  whole  of  the  middle  turbinated  bone  should  therefore  \te  removed 
(p.  440). 

(e)  Intptetion,  Probing,  and  Catketcriiation  of  the  Oštium  Sphenoidale. 
— After  an  interval  of  two  or  three  davs  the  noee  should  a;^ain  be  ins^iected 
by  anterior  rhinoscupv,  and  ali  tracea  of  crusts  and  purulent  discbai-ge  in 
the  post-nasal  region  thoroughlv  removeil  This  i»rix'.«Hlure  dcniands  the 
same  čare  as  it  did  in  the  čase  of  exaniination  of  the  maxillary  and  frontal 
ainuses.  The  sphenoidal  o)>ening  may  then  become  visible  (Fi^.  2).  Should 
poa  be seen  Lssuing  from  it  the  diagnosis  is established.  Should  no  disibarge 
De  visible  a  eotton-wool  tampon  must  be  |)acked  against  the  ostium  and  left 
in  position  for  half  au  liour.  On  its  removal  the  presence  of  pus  on  the 
deep  8urfac€  of  the  wool  \>iU  testi fy  to  its  origin  in  the  8[)henoidal  cavity. 
The  introduction  of  a  sphenoidil  sinus  caunula  made  after  Gninwald'a 
ptittem,  followed  by  iuflati«in  or  8yringing  of  the  cavity,  will  fumisli 
fiirtber  proof  uf  the  presence  of  a  chronic  suppuration.  It  is  reooumiended 
that  a  prolie  should  next  l)e  introducetl,  and  an  attempt  made  to  a«»;t'rtaLu 
the  coniUtion  of  the  walls  of  the  ca\ity.  Great  caro  sbould  attend  this 
manipulatiou,  especiallv  \vhen  the  roof  of  the  cavity  is  under  exHminatiou. 
As  the  siuus  varies  con8iderably  in  size  in  ditlerent  skulls  it  is  impossible 
to  form  an  aocurate  estimate  of  the  distance  to  whioh  the  prol>e  may  be 
pasBtfd. 

If  on  anatomical  grounds  it  is  impofisible  to  see  the  sphenoidal  oriiioe 
by  direct  in8|>e<-tion,  some  autbors  advoj^ate  and  pnictisc  jn-rforation  of  the 
anterior  wall  of  the  sinus  with  a  sliarp  instrument.  Tbus  iSubatler  has 
employed  a  8iRM>n  probe,  wlulc  Spiess  rocoiuntends  iin  elwtro-nicttor  trepbmc. 
This  operation,  however,  demands  tlie  gn-atest  čare,  and  should  not  be 
uudertaken  without  due  regard  to  its  powiible  dangers. 

Atteution  should  next  \)e  tunied  to  the  diugnosis  of  suppuration  in  the 

[poeterior  etbujoidal  cells,  wlioitber  occurring  alone  or  m  conjunction  with 

ttuppuration   in  the  sjjheunidal  L-avity.     Thi.*   B]>]ieu«>idal  uritico  sbould  be 

'  plugged  with  a  cott<>n-wo<>l  tampon  after  careful  i-l**atising  t>f  itH  vicinity. 

If  pus  then  cnllecta  in  the  rmse  anteriorly  t,o  the  plug.  or  even  sUiins  the 

nasal  surfaoe  of  the  \vool,  a  suspicion  of  ethmoidal  disease  is  raisi*d.     A 

pnjV»e  wilh  its  poiut  bent  outwards  should  then  lx>  passed  in  the  direotion 

of  these  cells,  aud  an  attempt  made  to  furtber  investigate  thoir  conditiou. 


7.   TllKATMKNT  OK  CllUONlC   SUPPUKATION    IN   THE  ACCESSOUV    S1.SCSE8 

In  (onsidering  the  treatment  of  chronic  suppuration  we  must  lie  guided  t>y 

ligeneral  surgiiuil  priuciples,  and  endeaviair  to  dutormine  in  oach  ohao  what 

patliological  cumlitions  are  presont  aud  how  tboy  may  Lto  most  Hali!ifa«:l«)rily 

Undt  with.  In  ali  uiacs  iu  \vhicb  nasiil  (H)Iypi  and  hy])ertrophiea  of  the  mui:ou« 
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membrane  eiist  they  must  be  removed,  so  that  partial  occlusion  of  the 
natural  orificea  is  got  rid  of,  and  freer  drainage  thua  establiahed.  In  tbe 
ciise  of  tbe  antmm  diseased  teetb  should  be  extracted,  wbether  they  can  be 
definitelj'  pnivcd  to  be  the  causal  factor  or  not.  "\Vhen  tbere  is  a  poljpoid 
condition  of  thf  liiiiug  membrane  of  the  sinua,  or  when  there  is  caries  of  its 
088eou8  vvalls,  steps  must  be  taken  to  deal  with  these  conditions.  The 
frequency  of  aasociated  sinus  mischief  must  bc  borne  in  mind,  and  the 
poasibilitj'  that  the  sinus  under  treatment  may  be  reinfected  h}"-  pus,  \vhich 
LS  being  secreted  in  one  of  the  other  ca\itie3  must  not  be  lost  sight  of.  Until 
these  points  are  elucidated  and  dealt  with  ali  the  conditions  of  succesaful 
treatment  cannot  be  fulfiUed. 

A.  Treatment  of  Uhrcmic  SujtptiraHon  in  the  Maxillary  Antrum. — In 
the  treatment  of  chrouic  suppuratii/u  of  this  sinua  one  of  two  coursea 
mav  be  adopted  :  eilher  to  open  tlie  .sinus  through  the  socket  of  a  totjth,  and 
regularly  wa8h  it  out  for  a  varying  period  of  tirne,  or  to  perform  a  radical 
operation.  Some  difference  of  opiniou  exi8ts  regardiog  the  choice  of  opera- 
tion  in  every  cnm.  Tliere  are  undoubtedly  a  cumber  of  cases  in  \vhich  a 
courso  of  irrigation  auffices  to  eftect  a  cure,  tliougli  no  dcHnit«  .stat«ment 
can  be  uiade  us  to  the  leugth  of  tirne  neces-^^ar}'  to  bring  tliis  about.  There 
are  other  cases,  agaiu,  \vhich  from  the  lirst  are  doomcd  to  fuilure  by  this 
method,  liut  unfoi'tuuately  \ve  are  not  alway8  able  to  say  wliich  these  cases 
are.  W]ieu  the  Uning  membrane  of  the  antrum  has  been  converted  into 
polypoid  tissue  odIv  the  radical  operation  \vill  prove  succesaful;  when  such 
ehanges  have  not  taken  plače  a  reasonable  tdid  should  be  given  tu  the  simpler 
line  oi  tre^itment.  It  is  ditticult,  if  not  impo.ssibIe.  to  8ay  \vliat  the  condition 
of  the  mucoa  i  is  unless  une  Hrst  opeus  iuto  the  sinus  to  see,  und  the  ordinary 
alveolar  opouing  does  not  permit  of  insiHJCtiou  of  tbe  cavity.  The  duration 
of  the  affectiou  does  not  altogether  help  us.as  cavities  vvhicli  have  diseharged 
pus  for  some  years  are  sometimes  cured  under  aimple  lavage,  v,hile  those  of 
more  recent  origin  may  fail  to  Ijc  so.  I  have  not  fouud  traua-illumination  of 
any  material  assistance  on  this  poiiit;  tlie  density  of  the  opacity  does  not  guide 
U8  as  to  the  exaGt  condition  of  the  lining  membrane.  In  uncompbcuted 
antral  cases,  therefore,  if  Ihere  is  no  reason  to  believe  that  auy  of  the  other 
sinuses  on  the  siime  side  of  the  uose  are  affected,  the  irrigation  treatment 
should  be  given  a  fair  trinl.  If,  hovvever,  associated  ethmoidal  or  frontal 
sinus  suppuration  exi8t  more  radical  methods  should  be  resorted  to  from 
the  firsfc.  A  uumber  of  satisfactorv  results  will  encourage  the  surgeon  to 
advocate  treatment  by  lavage,  Tho  operation  appeals  to  the  pitient,  to 
whom.  hovvever,  the  po8sibihty  of  faiJure  and  the  uocessity  for  further 
treatment  sbould  be  explained.  It  can  be  readi]y  performed  under  nitroua 
oxide  aniesthesia,  and  it  does  not  contine  the  patient  to  tlie  house,  vvlulvf 
the  after  treatment  can  be  carried  out  tjuite  independently  of  the  mediail 
attendant.  At  the  same  tirne,  in  a  fair  proportiou  of  cases  this  method 
proves  a  failm-e,  and  after  a  tiresome  course  of  syringing,  and  perbaps  at 
considerable  inconvenience  to  himself,  the  patieut  must  submit  to  the  radical 
operation. 

(i.)  Treatment  hy  LaiiKje, — In  ali  cases  in  which  nasal  polypi  und  hyper- 
trophies  are  pi^esent  they  must,  in  the  first  instauoe,  be  removed,  so  that 
there  may  be  no  iuterference  witli  tlie  free  escape  of  the  loliou  through  the 
natural  antral  orihce.  For  purpoaes  of  irrigation  two  routes  are  upen  to  us, 
tbe  nasal  and  the  buccal.  It  is  hardly  uecessurv  to  do  more  than  merely 
refer  to  irrigfttion  through  tbe  uose.  Tlie  natural  orific«  of  the  antrum  may 
be  at  once  dismisscd,  as  it  is  impractiuahle  for  the  patient  and  usually  so  for 
the  surgeon.      An  opening  made  through   ttie  outer  waU  of  the  inferior 
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nieatus  of  tho  nosc  1jelow  the  unterior  eud  of  the  inferior  turbinated  bone 
tinds  favour  vvith  some  who  huve  successfullj  practised  it.  It  certainlj 
bos  tbe  advactage  of  not  being  coDnected  with  a  septic  cavitj  like  the 
mouth ;  on  the  other  hand,  the  patient  often  has  a  diSiculty  in  finding 
the  opening,  which  further  haa  a  tendency  to  rapidly  cloae.  It  may 
hv  inentioned  in  paaaing  that  a  cure  has,  iu  one  or  two  caaes,  been  reported 
iollowing  upon  a  single  puncture  of  the  nasal  wall  and  irrigation  of  the 
cavity. 

7'hf  Alveolar  Opening. — Thia  certaiuly  forms  the  most  convenient  route, 
and  the  one  most  frequeutly  selected.  By  adopting  this  metbod  two 
important  requirement8  are  at  once  met,  namely,  the  removal  of  a  diseased 
tooth — the  possible  causative  factor — and  the  opening  of  the  cavity  at  ita 
moftt  depemlent  part  (Fig.  1).  The  diaadvantage  Ues  in  eatabbshing  a 
commuuication  vvith  the  mouth;  tliis  may  Ihj,  howe%'er,  largely  counter- 
bulanced  by  inserting  a  nolid  phig  into  the  aperture  instead  of  the  open 
drainage  tube  formerly  employed. 

The  operation  can  l>e  performed  under  nitrous  oxide  ga«,  bromide 
of  ethyl,  or  chloroform  amusthesia.  The  firet  or  second  molar  tootli,  if 
diseased,  should  be  extracttxl,  the  socket  pierced  by  one  of  the  numerous 
fomis  of  aritrul  pcrforator,  iind  the  cavity  entered.  It  is  well  to  uniphasise 
the  fact  that  too  timull  a  bole  must  not  be  made  through  tbe  alveoluti  The 
teeth  underlying  the  afiected  untrum  should  be  thoroughly  inspected,  aud 
where  disease  ia  detected  either  careful  atopping  or  removal  »hould  1^ 
inaisted  upon,  as  it  ia  foolish  to  attempt  treatment  of  tbe  sinus  \vhile  uarioua 
teeth  atill  remaiu  in  the  j:iw.  Should  a  suitable  gap  exist  betvreen  aound 
teetli  it  may  bo  utib8«'d  for  a  aimilar  puq>osa 

The  C4ivity  is  nex.t  vashed  out  vvitli  a  warm  atcriliaed  or  weak  antisoptic 
Bolution,  and  a  mAid  obturator  is  prepared  for  inaertiou,  Aa  our  primary 
object  is  rather  to  uiaintain  the  opening  thus  made,  so  that  ayringiDg  niay 
be  reguhirly  carrieil  out,  and  not  to  eatablish  a  dependent  drain,  it  ial^etler 
to  employ  a  aoUd  plu^  inatead  of  an  open  drainage  tube.  In  the  latter  c^tse 
the  patient  is  annoyed  vvith  the  dribbHng  of  pus  into  the  mouth,  wliile 
there  is  alwayH  au  open  track  for  fresh  iufection  from  that  aouruo,  aud  for 
tlje  introductiou  of  food  particlea.  To  obviate  this  latter  risk,  some  operators 
\^'ho  uao  the  open  drain  rccommeud  plugging  of  tlie  tul>e  during  meals.  If, 
howevcr,  the  sinus  l)e  8y8tewutioully  syringod,  auy  diwidvttnt<ige  which 
mighl  aocrue  froni  a  tt'mponiry  iiceumuhition  of  pua  within  it,  ia  certainly 
leaa  thati  the  atmuviiuce  and  riak  of  a  tube  vvhich  ia  alway8  open.  Au 
obturator  made  of  vulcanite,  caoutchouc.  or  silvcr  gilt  proves  very  aervice- 
ablo ;  the  proper  leugth  of  the  plug  ia  aseertiiined  by  iiieaauring  vrith  a 
prolio  bent  at  its  point  tho  de]>tli  of  the  track  which  hus  been  mude  in  the 
olveolua.  Obvi()usly  it  ia  very  nece8sary  to  have  this  8ecurely  fastened  in 
ritiou,  80  that  it  may  ncither  slip  into  tha  cavity  nor  drop  into  the  mouth. 
^arious  methoda  are  empIoyed  for  thia  puq>ose.  If  tlie  patient  alieudy  wear 
a  deiital  plate  the  phig  njay  be  attached  to  it.  the  vvouud  in  the  alveolus 
beiug  teniporarily  plugged  vvith  gauze  vvhilo  this  is  boing  prepared,  Ita 
attachmfnt  may  bč  mado  to  a  neighlx)uriDg  tooth  by  some  form  of  ring, 
or  in  the  absence  of  te«th  a  plutu  ahould  l»e  niouldiMl  to  tho  jaw.  Muny  of 
them«  i>i>int«  uro  lK«Ht  atteuded  to  by  the  deutiat.  If  aH  tho  teeth  are  preacut 
uuii  {>Hrfect]y  mmiid  —a  atate  of  thiuga  not  very  frequeiitly  met  vvith  iti  these 
-a  heulttiy  t(X)th  abouKl  not  be  sacritioed.  The  ainua  uiay  then  \>e 
thruugh  the  cauine  foaaa,  čare  Inung  tuken  after  perforating  ihe 
bone  to  Becurely  fix  the  plug  in  that  n^jening.  If,  hovvover,  tliis  method 
t^  \tti  adiipl.cd    r  aiu  iu  luMiur  tif  iiuikinu'  a  lnirlv  l,ir.'i'  opening  in  tfuiL 
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fossa,  inspecting  the  interior  through  it,  curetting  the  lining  membrane  if 
neces8ary,  and  packing  the  sinus  with  gauze  or  vvorated,  in  other  word8, 
performing  the  radical  openition. 

The  patient  shoiild  l>e  farefully  instructed  with  regard  to  the  method  of 
sjriuging  the  cavity  ;  some  form  of  bali  BjTinge,  or  the  ordinarj  soft  rubber 
Iligginson  sjTiugo,  to  vhieh  a  niirrow  nozzle  has  been  adapted.  will  suit  the 
purjHJse.  VariouB  nou-iriitutiug  lotiuns  are  recommended :  a  warm  »ilt 
Bolution  (3j-0j.),  a  warui  boracic  or  an  alkaline  lotion  may  be  employed;  a 
mild  astnngent,  Buch  as  sulphate  of  ziuc  (gra.  2-3J.),  is  sometimea  used  at  a 
later  sttige.  Protargol  has  l>een  highly  recommended  by  Alexander  of 
Berlin ;  he  introduees  daily  50  cc.  of  a  5  per  cent.  solution  after  syringing 
the  cavity  with  sterilised  water.  A  change  of  lotion  is  sometimes  benelicial 
when  healiug  is  delayed.  The  plug  haviug  been  removeJ,  the  uozzle  of  the 
8yi'inge  is  introdiiced  into  the  alveular  »ipeniug.  and  the  patient,  iuclining 
hia  head  forwards  so  that  the  lotion  may  llow  outwarda  through  the  auterior 
naris,  gentlv  eyringea  the  cavity.  It  is  iuiportant  to  bear  in  mind  that 
forcible  ByringiDg  ujust  be  avoided ;  1  feel  eertain  that  \Yith  the  head 
iuclined  forvvards,  iufeotion  of  the  anterior  ethmoidal  cells,  or  even  of  the 
frontal  sinus,  may  and  does  aometimes  oecur  as  the  result  of  too  \'igorou8 
8yringing.  If  the  antrum  ha  tilled  with  water  experimentally,  and  the 
liead  iilted  forvvards,  some  of  the  lluid  is  observed  to  tlow  rejuiily  iiloug  the 
iufundilmlum  au*l  frouto-nasal  passjige  into  the  frontal  sinus.  Blockiug  of 
the  hiatus  semduuaris  from  polypi,  or  a  8wollea  condition  of  ils  mticosa, 
would  stili  further  facihtate  this.  At  the  commeucemeut  of  treatment  the 
cavity  should  be  8yringed  out  twice  or  even  three  times  daily,  if  the 
disfharge  is  profuse  and  fcetid.  Later,  as  it  gradually  diminishes  in 
quautity  and  the  0yniptomB  disappear,  irrigatiou  is  carried  out  \\'ith  les-s 
fre(]ueucy,  until  a  week  elapaes  without  8yriQging.  If  the  lotion  Lheu 
paaaea  through  the  cavity  in  a  perfectly  elear  stream,  and  if  at  the  eud  of  a 
secoud  and  third  \veek  the  same  result  is  again  noted,  it  may  be  cousidered 
safe  to  remove  the  plug  and  allow  the  track  to  close.  Occ^siona]ly  one 
finds  that  a  minimum  of  discharge  wiU  ce-ase  altogether  by  discontinuing 
the  irrigiition  which  has  reHlly  tended  to  maiutain  a  sUght  LMiLarrh  of  the 
Diucoiis  memlirano.  The  alveolar  opening,  aa  a  rule,  reAdily  closes;  the 
obturator  should  Vte  sliortened  so  tliat  the  up[jer  part  oi"  the  track  umy  lirst 
close  before  the  plug  is  tiually  removed. 

The  tirne  required  to  obtain  so  desirable  a  result  varie^s  from  a  few 
week8  to  several  months.  The  que8tion  naturaUy  arises  as  to  the  length  of 
the  period  which  is  nece88ary  to  continue  lavage  in  those  cuses  \vhieh  do  not 
reiidily  res|x)nd  to  treatment.  It  is  impossihle  to  estimate  this  from  the 
point  of  vievv  of  lime ;  more  rehable  information  is  to  he  obtained  by  care- 
fully  observing  the  amouut  aud  the  eliaracter  of  the  disehurge,  especiall/ 
the  latter.  If,  after  lavage  has  been  i'egularly  carried  oiit  for  three  or  four 
months,  there  stili  remains  a  definite  quantity  of  thickish  pus  or  muco-pus, 
unaffected  by  a  cliange  o!"  lotion,  tho  questiun  of  further  trejitment  should 
be  considered.  If  there  is  nu  intru-tiasal  diaeaae,  and  no  evidence  of 
suppuration  in  any  of  the  other  eavities  which  maybe  adverselv  iniluencing 
the  antrum,  and  the  patient  eKpresses  hiuiself  as  weary  of  the  constant 
irrigatiou,  the  aurgeon  may  then  reasouab]y  decide  upon  more  radical 
measures. 

(ii.)  The.  Radkal  OpcraHon. — This  consists  in  opening  into  the  sinus, 
curetting  ita  altered  mucous  liniug,  and  dealing  with  cu.riou8  or  neeroaed 
bone,  should  BUch  be  found,  and  then  by  appropriate  after- treatment 
eucouraging  the  formation  of  a  new  liuing  membrano.     It  is  mainly  in  this 
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way,  though  to  aome  extent  also  by  the  filliug  up  of  the  cavity  with 
granulatiou  tissue  and  it8  8ul«equeDt  orgniiisatioD,  ihat  an  autrum  tlms 
treated  heak.  It  is  unfortunate,  perhaps,  that  ohlitemtion  of  the  cavity  ia 
not  i)o»uble.  During  recent  jears  various  procedurea — some  of  which  are 
inerely  old  methods  reintroduced — have  been  corried  out  with  the  objeot 
of  putting  the  above  principles  into  eMect. 

Openint/  through  the  Caiiine  Fossa. — Tliis  operation  is  greatly  facilitated 
by  admiuistering  the  chlorofonu  from  a  Junkers  inhaler  through  a  meUil 
tube,  the  end  of  which  is  passed  into  the  noše  or  mouth;  in  this  wfty  the 
operators  view  is  not  interfered  with,  and  the  patient  can  be  kept  more 
eontinuously  under  the  influence  of  the  anpfsthetic.  It  is  advisable  also  to 
insert  a  gag  betweeu  the  teeth  on  the  side  opposite  to  the  diseased  autrum, 
and  ro  have  a  number  of  throat  sponges  prepared  for  immediate  use.  A 
sponge  Hxed  on  a  holder  should  be  introduoed  t>etween  the  cheek  and  the 
molar  teeth  on  the  same  side  as  the  disease;  if  ihis  be  frequently  changed, 
it  wiU  he  found  of  great  assistance  in  preventing  tl)e  blood  from  pasaing 
into  the  throat,  The  operator  should  also  provide  hiraself  with  long  strips 
of  gauze  for  the  pnrjxwe  of  controlling  the  ha^morrhage  in  the  antral  cavity. 
The  operation  should  be  conducted  with  every  antiseptic  preeaution.  The 
upper  lip  having  been  everted,  an  ineision  is  made  down  to  the  bone 
thniugli  the  fold  of  mucous  membrane  betvveen  the  hp  and  the  alveolus ; 
this  ineision  is  carried  from  the  canine  ridge  outwrtrd8  Uj  the  mular  process 
of  the  superior  maxilla.  The  perioeteum  is  then  raiaed  and  retracted  so  that 
the  whole  area  of  bone  fonning  the  canine  fossa  is  thoroughly  expo8ed. 
With  the  aid  of  a  chisel  and  mallet,  a  perforator,  or  a  small  trephine  8aw, 
the  antral  cavity  is  then  entered.  The  ojiening  may  be  enlargetl  by  means 
of  bone  forceps,  Zaufars  mastoid  forceps  being  veij  useful  for  this  purpose, 
or  by  electro-motor  bun*  whic.h  are  aLšo  \'ery  serviceable  for  8m(x>thing  the 
bonv  edges  of  the  opening.  Wliile  retlecting  the  periosteum  and  removiug 
the  faciiil  wall  in  an  upward  direction,  čare  must  be  taken  not  to  injure  the 
infra-orbital  nerve  and  artery  as  they  pasa  through  the  forrfmen  of  that 
name  at  a  varying  distance  l)eneath  tlie  infra-orbital  margin.  The  size  of 
the  opening  made  in  the  bone  \'arie8 :  some  operators  enlai^e  it  bo  that  the 
interior  of  the  cavity  may  be  careful]y  iuspected  and  the  Uttle  tinger  readily 
inserted  in  order  to  palpate  the  wall8  in  every  direttion.  Others,  agnin, 
content  themselves  with  a  smaller  opening:  the  larger  one,  however,  is 
oertainly  to  be  preferred.  Htemorrhage  is  controlled  and  the  c-avitv  driod 
out  by  jilugging ;  at  this  stage  of  the  operation  good  illumination  rcHocted 
from  a  mirror  or  obtained  from  an  ele(.'tric  forehead  lamp  is  esseutial  for  a 
thorough  iu8j)ection  of  the  interior  of  the  sinus. 

The  altered  mucous  membrane  is  then  scraped  with  a  sharp  spoou ;  it  i.s 
very  neceasarv  tliat  the  ditferent  wall8  and  angles  of  the  cavity  shouhl  come 
within  the  reach  of  the  curette  so  that  no  focus  of  disease  is  overlooked,  a 
Btep  whiuh  hasa  very  important  intluonco  on  the  success  of  the  operation. 
Specinl  attention  should  Ihj  ^^»aid  to  the  door  and  the  malur  rcgiou.  For  this 
puq)Ofle  sharp  sjkioub  or  ring  kiiivcs  vvhioh  t«iu  be  lixed  at  (liflVrerit  augles 
should  be  empl<iye<i.  I  find  the  latt«.'r,  motiutiKl  on  a  pliable  stiMU  wliii'li 
can  be  V)ent  by  the  ojterator  to  suit  eiicli  ciise,  «»f  great  use.  The  ha-morrhr^, 
which  is  usually  pretty  free  at  this  stage,  should  again  be  controUed  by 
plugging,  and  on  the  removal  of  the  gauze  a  thorough  inspection  of  the 
aooesKible  parts  of  tlie  cavtty  is  once  more  made  and  any  suspicioua  arca 
dtalt  with.  Čare  must  Imj  taken  whi1o  ourotting  tho  roof  of  the  antnim 
and  thi^  aiigle  lM*tween  it  and  the  facinl  \viill  tliat  Ihe  infm-orbital  nerve 
is  not  iujure<i  in  ila  lK)ny  ainal ;  fiirtht*r,  that  the  ri«co*«  coneealed  by  the 
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rid^e  of  bone  in  \vliich  this  canal  so  frequently  runs  must  not  be  overlooked, 
and  diseased  nrerabrane  left  untouclied. 

Finallj,  the  antral  cavitj  having  been  thoroughlj  dried,  is  swabbed 
out  with  pure  carbolie  acid  and  then  carefullj  packetl  with  iodolorm  vvorsted 
or  gauze,  or  carlKjlisud  guuze,  the  end  of  the  dressing  being  left  j  ust  withjn 
the  cut  edges  of  the  uiucoua  inetnbrane,  which  full  together  when  the  lip 
is  released  trom  the  retractor. 

The  after-treatment  demands  cnnsiderable  čare,  and  must  be  carried  outj 
with  the  greatest  atteution  to  surgical  cleauliness.  T\vo  objects  are  aimc 
at — naniclj,  the  aseptie  heahng  of  the  ca\ity,  aud  the  cloaure  of  the  \voimd 
betvveeu  the  antruni  aud  the  mouth.  In  order  to  dinjinish  the  risk  of 
antral  reinfectiou  a  sniall  pad  of  Hubliiiiated  wool  or  unprepared  gaus 
wrung  out  of  boracic  lotion  should  be  placed  betvveen  the  uj»per  Up  aud  the' 
alveohia  80  as  to  cover  the  vvouiid,  This  should  be  changed  rei>eatedly 
during  the  day  after  the  patieut  has  taken  food,  and  the  surface  of  the 
woiind  should  be  gently  eyringed  with  lioracic  lotion.  The  mouth  is  fre- 
queutly  wa8hed  out  witb  the  sume.  The  iirst  dvessiug  is  not  renioved  until 
the  Hflh  or  8ixth  day  if  the  temperature  and  local  appearances  do  not 
indicate  ita  earlier  removal.  The  eavity  is  then  inspected,  and  agaiu 
plugged  and  redresaed  every  third  or  fourtl]  day,  the  plug  being  fiaaUy 
removed,  and  the  wound  allowed  to  cloae  at  the  end  of  the  secoud  or  third 
vveek.  The  dresaiiig  is  not  painful  if  carei\il]y  done,  aud  doen  not  subjett 
the  patient  to  very  mueh  aunoyance.  The  sterilieed  iodoform  wor8ted 
emplojed  ie  preserved  in  oue  in  a  thousand  corrosive  svibhmate,  whicli 
should  be  thoroughly  \vrung  out  iinmediately  before  insertion  of  the 
plug.  To  some  patients  the  taste  of  iodoform  is  objectiouable,  but  in 
theae  eases  the  double  eyauide  gauze  or  sterilised  gauze  or  worsted  ean  be 
Bubatituted  at  the  first  dreasing.  It  will  I«  obfjerved  that  the  ilry 
method  of  treiitiuent  alone  is  adojtted.  PersonaLIy  I  have  found  this. 
mode  of  treatmeut  very  8.'iti8fa<itory  in  a  coiisiderable  number  of  casea, 
aud  have  obtaiued  good  results  with  it.  My  experience  does  not 
agree  witli  that  of  some  who  have  found  the  after -treatment  most 
distreaging  to  the  patient,  and  the  buccal  wound  a  danger  to  the  antral 
cavity.  To  one  who  has  been  Byriuging  his  antnim  ^K^rhaps  for  munths. 
the  ce.s8atiou  of  ali  further  treatment  on  his  own  part  and  the  eure  of  the 
couditiou  in  a  compavatively  short  tirne  come  as  a  great  relief.  Aa  regards 
the  closure  of  the  aperture  liet\veen  the  untrum  and  the  mouth  there  is  as 
a  rule  no  diHiculty,  a  permaueut  comraunicatiou  being  r.irely  if  ever 
established.  The  partial  closure  of  the  incisiou  in  tlie  bucc«l  mucoua 
membrane  by  one  or  more  stitchea,  either  at  the  time  of  the  operation  or 
after  the  first  ur  aecond  dresmiug,  wiU  obviate  this  rjsk  sh<»uld  it  be  feared, 
The  alveolar  track  iu  w!uch  the  plug  has  been  woru  usually  closes  readily, 
but  to  preveut  infeetion  of  the  eavity  from  that  source  its  lower  end  may^ 
with  advantage  lie  ke]it  plugged  with  the  obturator  for  a  fevr  day8  after  tlu 
operation,  or  preferably  the  track  should  be  allowed  to  close  a  few  days  before 
the  radical  treatmeut  is  carried  out. 

Opcning  tltroiujh  the  Canine  Fossa  with  a  Counter  Opening  through 
thf.  Inferiur  Meatua  of  the  Nonr  (Caldvvell.  Luc). — "VVitli  a  view  to  diminish 
or  preveut  the  risk  of  reinfectiou  of  the  sinus  through  the  buccal  wound, 
a  modiHcation  of  the  previous  npei-ation  is  uow  pructised.  Its  essential 
feature  consists  in  the  immediate  cloaure  of  the  ineiaion  in  the  buccal 
mucoua  membrane  after  establishing  a  large  communication  betwecn 
the  antrum  and  the  noše.  The  opening  in  the  canine  fosssi  in  tlie  first 
instance  is  nece8aary  as  tlie  Luterior  of  the  antral  cavity  cannot  be  properlj 
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ilealt  with  through  the  anterior  naris.  The  maiu  stepa  of  the  o}>eration  as 
described  by  Luc  are  as  follows: — After  everting  the  upper  lip  an  inciaion 
(jommencing  behind  nt  the  levol  of  the  first  inolar  tooth  is  carried  fnrward 
aa  far  as  the  caiiint',  the  inucous  lueuihnine  and  periosteum  being  divided  a 
fow  millimetrea  below  the  InKscal  fold  bet\veea  the  alveolua  and  the  cheek. 
In  tliis  way  the  introductiou  of  tlie  stitchesat  a  laterstjige  of  the  operation 
tis  facilitated.  The  periosteuiu  is  then  raised,  and  a  large  opening  sufficient 
to  adniit  the  tinger  is  made  through  the  facial  wall,  čare  being  taken  to 
reniove  the  bone  us  far  forvvards  as  the  juuction  of  tlie  fiunal  and  nasal 
walls  of  the  cavity — that  is.  up  to  the  canine  ridge.  By  doing  thls  the  artificial 
opening  into  the  noše  is  more  easily  made.  The  cavitv  is  carefully  curetted 
and  iuspected,  and  thea  8wabbed  ovft  with  a  strong  solution  of  chloride 
_of  zine  (1  in  10  or  1  in  5),  and  temporarily  plugged  with  iodoform  gauze  so 
to  arrest  the  oozing  of  l>lood.  The  second  stage  of  tho  o|)eration  is  now 
eiimedout ;  the  uiisal  chamber  on  tho  same  side  is  tirst  plugged  with  gauze  so 
as  to  avoid  injurj  to  the  septnm  naši.  By  means  of  a  gouge  introthiced  through 
the  uanine  of»euing  the  antero- inferior  jKirtion  of  the  nasal  wall  of  the 
antrum  is  removed ;  the  electro-molor  burw  will  grejitly  facilitate  this  step  in 
the  operation.  The  nasal  mucous  membrane  is  then  dissected  otf  along  with 
bhe  anterior  half  of  tlie  inferior  turbinated  ]x)ne,  and  the  estabHshment  of  a 
I  comniunicAtion  between  the  sinus  and  the  noše  is  thus  ensured  (Fig.  4.) 
The  antral  cavity  is  again  plugged  from  the  mouth,  and  the  end  of  the 
dressing  passed  througli  the  naso-maxilIary  opening  for  future  extraction 
by  that  route.  The  incision  in  the  buccal  mucous  membrane  is  now  closed 
with  catgut  sutures  tlireaded  upon  a  slightly-curved  needle.  This  wound 
probably  healeii  uy>on  the  third  or  fourtb  day,  but  čare  must  be  taken  in 
the  interim  to  |>revent  the  contact  of  food  with  it.  The  plug  is  extracted 
froni  the  antrum  through  the  noše  four  or  five  davs  after  the  oj>eration. 
The  use  of  the  handkerchief  may  then  be  fo\ind  sufficient  for  getting  rid  of 
Huy  abnormal  secretion  in  the  CA\ity;  it  is  found  advisable,  however,  to 
\vash  it  out  through  a  curved  cAnnula  or  Eustachian  catheter  during  the 
Bucceeding  four  or  Hix  \veek.H.  If  at  the  end  of  that  time,  after  an  interval  of 
»ven  dayfl  the  fluid  is  returned  cloar,  tho  cure  may  \\e  considered  complete. 
This  o]>eration  is  not  indiaited  \vhen  tbere  is  any  co-exi8ting  »inus  dLsease, 
or  wliou  antral  Kuppuratiou  is  complicated  with  an  atrophic  rhiuitis ;  under 
such  cireumstances  reinfection  of  the  antrum  from  the  noše  would  probably 
•  iceur.  The  advantages  claimed  for  this  prooe<lure  by  the  autliors  are  to  be 
found  in  the  rapid  closure  of  the  buccal  wound  with  consequent  diminution 
in  the  risk  of  reinfection  of  the  sinus  from  the  mouth,  and  in  the  avoidance  of 
repeated  plugging.  On  the  other  hand.  tho  proprioty  of  estabUshing  a  large 
])ennanent  opening  l)etween  the  nasal  and  antral  oavities  is  oj>en  to  quo8tion. 
IJ.  Treatmfnt  of  C/irunic  Sujtpuratvm  o/  thr  Frontni  Sinus. — Wlien 
the  treatnient  of  this  couditioti  eomes  under  consiilerution  there  are — jis 
in  the  čase  of  the  antrum — two  njethods  ojHjn  to  di.«icu.Hsion — namely, 
irrigation  of  the  sinus  througli  the  natural  orifice  by  wav  of  the  noae, 
and  the  radical  troatment  by  an  extemal  operation.  In  order  to  effect  a 
cure  iii  the  niajority  of  easos  it  is  Dece8aary  to  remove  ali  intra-nasal  dis- 
reose  t»)  as  to  prevent  reinfiHJtion  of  the  sinus,  to  estabUsh  free  drainage  into 
i  tlio  ntiso,  and  to  restore  tliK  lining  mendiranu  of  the  sinus  to  a  hcHlthy 
oonditiou.  Further,  theae  roquiromcnt8  nuist  l>e  mitisfied  with  the  least 
possible  disHgurcment  to  the  patient.  Owing  to  tho  situatiou  of  the  ostium 
frontale  at  tiie  most  depondent  part  of  the  cavity,  drainage  is,  as  a  rule, 
^good,  and  prul)ably  for  tiiis  nsason  thero  is  a  greater  tenciency  to  epoa- 
leouH  cure  iii  ctusoi  of  ucute  fronta!  iiinuB  Buppuration  thau  in  (uiuiLir 
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conditions  of  the  antruni.  When  the  chronic  form  Ls  met  with,  it  may 
therefore  he  right  to  assuine  that  it  is  due  to  iuiperfect  drainage  comlnned 
witli  au  altereil  conditjon  of  tlie  iiiucous  meiabrane  Biich  as  ha8already  been 
de^scribed.  It  is  undoubtfiUj  tht;  castj  that  tht^se  changes  are  very  l"ruquently 
iiiot  with  in  tbc  trontal  nhins  in  cbroiiiu  cjiboh.  Under  t  bese  oirciimstances- 
we  naturally  auk  our(«.4vea  bow  lar  iiuperiect  draiuage  aud  a  tbickened. 
mucosa  can  be  iuliueuced  by  irrigaticm  through  tbe  noše,  aiid  whether  in 
ftDy  of  these  cas&s  it  is  worth  vrhile  giving  this  method  of  treatment  a  triaL 
It  is  true  that  occaflionally  a  suciceastiil  rusult  is  thus  obtaincd,  but  ("ar  lesa 
frc(iuently  than  in  ttai  caae  ul'  tlie  autrum.  Tbe  diaadvantages  of  tlio  inothml 
appear  to  outwoigh  the  isohited  cases  of  8U0(M^Hsful  treatment.  Fiirtlier,  ibe 
esiatene-e  of  auatomical  iiregularities  and  incomijlet«  subdiviHious  of  the 
sinus  iuterfcre  \vitli  sntisfactor}*  inrigation  of  the  whole  ciivity,  \vhile  it  is 
dillicult  to  deal  thorouglily  throiigh  the  uose  with  aH  the  etlimoidal  disease 
whiub  in  80  lrequently  cfie.vistent.  Again,  irrigation  cannot  be  readily 
cameii  out  by  tbe  patient  liimself  It  is  nece88ary,  in  a  word,  to  condemn 
any  atteiiipt  to  enter  tbe  fn>ntiil  sinvis  by  boring  vipuards  from  the  noše 
tbrougli  the  tloor  of  tbe  (■avity.  A  perusal  of  Spie88's  paper  dealing  with 
tbis  procedure  aided  by  the  Riintgen  rayB  does  not  lead  one  to  Daodify  view8 
previou8ly  beld  regardiug  tbe  tianger  of  this  method.  As  the  te('hnique  of 
the  exterual  oi)eration  Htill  fiirtber  improves,  in  aH  pi"obability  we  aball 
ceaae  to  consider  eucb  ]">iut.s  as  these  just  referred  to,  and  iu  ali  cases  at 
nnce  proceed  to  periorm  tbe  external  operation. 

\Vben  persistent  lieadaclie.  pain  referred  to  the  sinus,  or  loealised 
svveliiug  indicate  ineiKcient  drainage,  the  operation  .should  be  urged  upon 
the  patient,  80  as  to  avoid  the  dauger  of  orbital  or  intra-cninial  coujplications. 
In  proposing  the  extfrnal  operation,  it  ia  only  fair  to  point  out  to  the  patient 
that  Khglit  scarring  is  iuevitabk^,  aud  that  a  certaiu  aniount  of  disfigure- 
meut  Luay  follow,  tliough  iu  umuy  cases  this  ia  sligbt.  The  siirgeou  should 
hiuiself  bear  iu  ujiud  that  it  is  sometimes  necessary  to  perform  a  second 
operation,  and  that  several  fatalities  bave  no\v  l>een  recordeil,  deatb  being 
due  to  au  acute  septic  iufection  of  the  cninial  Vionesand  aieninges  foIlo\ving 
operative  interference.  In  ali  probalality  in  these  rases  itupcrfect  drainage 
and  incoiuplete  removal  of  the  diseasfd  ethmoidal  eeUs  led  to  iufection  of 
the  froutal  dipliie  and  exteusiou  to  tbeeranial  eouteuta.  With  due  čare  in 
carrviug  out  the  operation  sueh  an  unfortunate  termination  should  be 
avoided, 

(i)  Ir-rigation  ofthe  Sinus  through  the  Ostium  Frontah: — Altbough  this  is 
not  advoeuted  heru  aa  a  routine  method  of  treatment,  it  ia  nece8SHry  for  the 
aake  of  completeness  to  refer  to  the  procedure.  The  prelimiuary  steps 
conaist  in  snaring  ali  uasal  polvpi  that  may  he  preseut,  and  in  reuioving 
tbe  antfrior  portion  of  the  middie  turbiuated  bone.  To  elfe<;t  the  latter 
Walshani'fl  nasjd  ficissora  or  Grunwald'8  force]J8  are  introduced  tlirou^  the 
nostril,  aud  under  the  guidance  of  tbe  eye  tbe  attacbmeut  of  the  bone  to 
the  outer  \vall  of  the  noae  is  divided.  This  section  is  made  horizontully 
froui  beibre  l)!iokwards  through  the  thin  neck  of  the  bone  Iviug  ubove  ita 
more  expanded  auterior  iuferior  extremity.  Tho  loop  of  a  nasal  suare  is 
then  passed  along  the  incision  thus  nuidc,  aud  the  portiou  ineluded  therein 
is  removed  (Fig.  2).  AH  polypi  thus  brought  itito  vie\v  must  be  dealt  with, 
and  by  meaus  of  the  puucb  forceps  aud  tbe  curette  diseased  etlmii>idal  cella 
are  broken  down  and  the  passage  iuto  tbe  sinus  stili  furtber  opened  up. 
More  than  one  sitting  ia  probabIy  nece8sary  to  effect  thia  After  an  interval 
of  a  few  days  au  attempt  should  be  made  to  pass  tho  fronUil  eaunula  aud 
virash  out  the  sinu.s  {ride  Diugnosis,  p.  429).     A  weak  solutiou  of  boracic  acid 
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for  thi«  purpose,  aad  at  first  dailj  iirigation  of  the  cavity  maj  be 
■  \rith  it 

(ii)  7%e  EadenuU  Operaiiim. — It  is  venr  necesaarr.  as  a  preliminarj'  and 
impojtant  stage  of  tbe  nuiical  treatment.  to  thorouglUj  rcmove  irom  the 
Boae  ali  diaoMad  tiasiie  that  is  aooeasihle,  along  vrith  the  middle  turbiuated 
bone,  aome  dajs  priar  U>  the  major  operation. 

BoCh  ejebirnvB  are  ahared  and  tbe  skin  of  the  foreheaii  carefuUj  diain- 
fected  oa  the  evecing  before  the  operation.  The  renio\'ul  of  bolh  eyebn>ws, 
even  in  uiiiiat<jral  affections,  is  iiiaiiUy  for  cosnietic  reasous,  as  equality  in 
the  new  gTowth  of  hair  is  ihus  eusured.  Occa8ionally,  too,  in  the  course  of 
ihe  opezBtion  it  bas  been  found  necessary  to  open  both  sinuses.  It  is 
unneoessaTT  to  interfere  with  the  hair  of  the  head,  as  during  the  operation 
it  is  oovered  with  a  ^«riliaed  or  antiaeptic  toweL  Borocic  lotiun  alone 
should  I«  emp]oyed  doiing  the  operation,  ao  as  to  avoid  anj  injury  to  the 
eyes  by  the  use  of  atroager  solutions.  A  general  aiuesthetic  is  adiumistered 
througb  a  Junker'8  inbaler.  Throat  sponges  and  a  gag  should  be  held  iu 
reiidineas.  Herbert  Tillev  recomnieuds  phigging  of  the  posterior  nares  in 
order  to  prevent  tbe  paasage  of  blood  into  the  krjui ;  but  this  procedure 
is  nnt  essentiaL 

Very  aatiiafaet«ry  aooeaB  to  the  sinus,  along  with  the  least  possible  dis- 
figurement,  is  obtoined,  in  most  caaee,  througb  the  eyebrow  incision. 
Should  this  be  found  insnfficieat  at  a  later  stage  of  the  operation,  a  vertical 
cut  Uiav  be  made  upward8  from  its  inner  end  in  the  line  of  one  of  the 
aatttral  furrowH  or  wTinklea  The  incision  is  commenced  at  the  inner 
end  of  the  supra-orhital  margin  at  a  point  corresponding  to  the  position 
of  the  fniUto-nasal  suture  (Fig.  3).  Thence  it  is  carried  u})wards  and  out- 
wards  to  the  supra-orbiuil  notch  following  the  curve  of  the  l>one.  An 
incision  of  this  length  reiuiilv  adniits  of  the  sinus  being  o^iened  in  the 
majoritv  of  cases.  It  can  be  prolonged  outwards  at  a  later  stage  if  the  size 
of  the  sinus  should  render  this  nece8sary.  It  is  diifieult  to  uvoid  injury  to 
the  supra-orbital  nerve  and  artery  even  when  the  sinus  is  of  average  size. 
AH  the  structures  are  divided  down  to  the  bone,  and  bleeding  i«  arrested. 
The  8«}ft  i>arts,  including  the  periosteum.are  then  raised  and  pulled  upwardfl 
by  a  blunl  hook  or  suiall  retractor.  The  j;»ortion  of  the  anterior  sinus  wall 
thus  ex{Mjsed  lies  immediately  above  the  root  of  tbe  noše,  and  »K-cupies  the 
interval  betweeD  tbe  meaial  jtlane  of  the  forehead  and  the  most  intomal 
^Hirt  of  the  supra-orbital  margin  (Fig.  3).  If  there  is  auy  doubt  about  the 
presence  of  a  sinus  or  its  sLze,  or  the  position  of  the  iuterveniug  septuni,  the 
area  abiive  described  oJfers  the  surest  site  for  entering  the  cavitv.  The  tbick- 
ness  of  the  Inmo  varies  in  difTerent  casea,  but  it  is  readily  n?inovcr<l  with  a 
aiimll  chisel  and  niallet.  The  mucoiiH  lining  of  the  onvitv  tlion  8ho\V8  its<*lf 
as  a  dark  1>luf  incjubrano  reAdily  recogn  i  šalile  <w  such,  wbetlinr  in  a  lH^altby 
or  diseaded  itondition.  In  this  re({|)e(Mi,  it  preselita  a  distinct  contrast  to  tbe 
white  appearance  of  the  dum  njat«»r.  It  uaay  l^e  noted  further,  that  in  tlie 
event  of  there  lieing  no  sinus,  the  dura  mater  is  not  reached  by  cbisuUing 
until  oon8iderubly  more  bctne  has  Ijeen  renioved  than  what  umiaUy  consti- 
tuU«  the  anterior  wall  of  a  sinus  in  the  raajority  of  European  akuUa  Wbi«n 
thK  iiiucous  nirtiibniue  luis  K^eu  ex]KHMHl  it  is  iuviscd  and  a  bont  |)mIk!  is 
it»tr<HluotKi,  m  that  tbe  ext«nit  of  th«  nivity  in  its  various  directions  and 
the  {Hisition  of  the  inter\'ening  septuni  niay  be  definitely  aacertoined.  Pua 
probably  escapes  from  the  sinus  during  this  iiiana!uvre.  If  tbe  cavity  ia 
found  to  l»c  a  small  one  the  ojx»ning  is  only  Blightly  enlarj^oil ;  but  if  there 
i«  a  oousiderable  \ipward  or  outvvard  o.xtension  »»f  the  eavity,  u»on»  Imuio 
inust  then  be  removcnl  dther  vrith  Ihe  cliisel  or  with  some  funu  **i  i;utting 
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forceps.  The  supra-orbital  inargia  for  cosmetic  reasona  sliould  not  V« 
interfered  with,  as  a  greater  falliug  in  of  the  soft  parts  foltowa  in  consequence 
of  this.  Prnctitje  iliHers  with  regard  to  the  amouiit  of  lioue  that  is  taken 
away,  u  point  whi('h  wiH  he  d«alt  with  luter.  It  inust,  hovvever,  be  bom« 
in  mind  that  a  large  sinus  can  be  8atisfaetorily  treated  \viLhout  interfering 
to  any  great  extent  with  its  anterior  wall,  thus  greatlj  lessening  the  risU 
of  tuture  disfigurement. 

After  carefully  moppiug  out  the  cavitv  with  giuv/.e  and  inspecting  its 
interior  so  far  as  is  possible,  tlie  thickened  and  of  ten  poljiioid  Uniug  membrane 
is  ouretted  with  the  sharp  spoou.  The  various  curved  iustruments  referred 
to  under  antral  treatnieut  are  equaUj  serviueable  bere.  Cureful  attentiun 
muat  be  directed  to  the  invustigatioa  of  ali  recesses  and  subdivisitius  of  the 
cavity.  Tliis  reniark  appliea  e8pecially  to  the  external  angle  of  the  sinus 
where  these  anatoiiiical  irregularities  more  frequently  occur.  Failure  to 
reniove  the  disease  from  such  areas  may  rendor  the  treatment  alxirtive, 
The  septum  and  the  conditiou  of  the  ljony  \vall8  niust  also  be  examined, 
and  auy  defioiency  in  theni  duly  recognised.  The  frerjuent  baclcward 
extension  of  the  sinus  along  the  roof  of  the  orbit  must  also  be 
explored. 

The  next  step  iu  the  operation,  and  une  on  \vhieh  uuicli  of  its  success 
depends,  consi^ts  in  enlarging  the  osti  um  frontale  and  frouto-nasfd  paasage 
in  order  to  establish  a  tn-e  opening  into  tlie  noše,  and  nt  the  same  tirne  to 
reuiove  every  trace  of  diseased  niueous  membrane  not  prL'viou9ly  dealt  with 
by  intra-nasal  treatment.  This  may  be  etlected  by  lueaus  of  sharp  spoons 
of  varying  size.  Herbert  Tillej  cmplojs  a  series  of  curved  burs  of  progressive 
sizes  for  this  purpose.  The  operator  may  find  it  expedientj  in  the  first 
plače,  to  pass  a  ]iroV)e  from  the  sinus  into  the  noše,  \vhich  Hcrves,  so  to  speak, 
as  a  pilot.  The  diseased  anterior  ethmoidal  cells  are  thus  destroyed  by 
curetting,  aud  a  large  opening  made  tbrougli  \vhich  the  little  finger  mav  be 
|)a8scd.  The  cavitv  is  then  thorougldy  dried  and  caretully  inspected,  after 
whicla  its  interior  is  s\vabl»ed  with  pure  earbolic  acid,  and  packed  through 
the  forehead  incision  with  iodoforra  worsted  or  gauze,  or  with  Lister'« 
double  cyanide  dressing.  The  end  of  the  vvorsted  is  brought  out  through 
the  lower  anijie  of  the  skin  incinion ;  the  pcriosteum  and  soft  parts  are 
replaced,  and  the  woiind  accurately  sutured,  with  tlie  except)on  of  llui  srnall 
lxirtiou  occupied  by  the  eud  of  the  worsted  .strand.  No  ilrainage  iul>e  or 
strip  of  gauze  is  passed  from  the  siuus  intu  the  no.se.  A  suiierficial  dressing 
and  bandage,  wbich  necessitates  the  coveriug  iu  of  the  eye  at  the  same 
tirne,  are  applied. 

The  after-treatment  is  regulated  by  the  temperature  and  the  appearance 
of  the  \vound.  It  is  advisable  to  reniove  the  bandage  in  twenty-four  or 
tliirty-8ix  liours  in  order  to  inspect  the  eye,  as  in  one  čase  I  found  that  con- 
junctivitis  had  bcen  accidentally  iuduced  duving  the  operation.  If  the  vvound 
foUovvs  au  ase])tic  course  the  packing  may  be  left  in  situ  for  seven  or  eight 
days,and  then  removed.  The  small  aperture  then  readily  closes^or  healing  may 
be  aasisted  by  the  introduction  of  a  suture.  The  stitches  should  be  removed 
at  the  earliest  ()pportunity  so  as  to  avoid  any  future  niarking  from  this 
causB.  The  sliort  curved  incision  does  not  lend  itself  to  the  introduction  of 
a  subcutaueons  suture. 

Unfortunately  recurrence  of  suppuration  in  the  sinus  may  take  plače,  an 
undeairable  resuU,  which  is  probably  due  to  its  reinfectiou  from  the  noše, 
from  failure  to  remove  aH  the  diseased  lining  membrane,  or  from  overlooking 
some  area  of  carious  bone.  In  some  cases  it  is  possible  by  opening  up  the 
wound,  and  by  diuly  irrigation  and  packing  of  the  ca\'ity,  to  again  estaldish 
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au  aseptic  condition,  but  it  may  prove  necesaary  to  carrv  out  a  secoud  or 
even  a  thirJ  operation  before  a  succeasful  result  la  obtaineU. 

Several  casee  have  now  been  recordecl  in  vvhich  un  acute  dsteoinjelitia  of 
the  frontal  bone  haa  resulted  from  surgical  iuterferencc,  f<illoweil  by  mening- 
itis or  a  general  septic^euiia  termlnaliug  in  death. 

I  have  thu8  endeavoured  to  aketch  the  operation  whid»  is  more  or  less 
successfullj  pertbnned  at  the  present  tirne,  and  vvhich  appears  to  satisf)' 
Hurgical  requirement8  in  the  majoritj  of  casea.  It  closelj  resemljles  the 
method  usuallj  referred  to  as  the  Ogston-Luc  operation,  although  dittering 
in  some  minor  points  nf  detail.  The  lutter  surgeon  after  packing  the  piuus 
bringa  the  lovver  end  of  Lho  gauze  plug  into  the  nasal  chamber,  (ionipletely 
cloaiug  the  akin  incision.  Thia  plug  he  removea  through  the  anterior  naris 
two  or  three  day8  later.  Walker  Dovvnie,  after  bringing  the  outer  end  of 
the  ganze  strip  through  the  opening  in  the  bone,  paasea  it  througl«  a  suiall 
buttonhole  incision  uiade  in  the  skin  cloae  to  the  rettuction  of  the  uii}H?r 
eyelid,  and  concealed  beueath  the  supra-orbital  niargin  ;  the  eyebrow  inciaion 
is  then  coinpletely  closed.  I  have  found  this  uiethoti  8atisfaclory,  per- 
mitting  as  it  does  accurate  apposition  of  the  edges  of  the  \vouud,  vvhile 
the  buttonhole  is  after\vard8  hardly  visible.  It  poaseases  tliis  disadvantage, 
hovvever,  that  if  the  ca\ity  should  require  to  be  repacked,  it  cannot  be  done 
through  the  buttonhole,  and  therefore  it  necessitates  the  reoj^tening  of  the  first 
incision.  Herbert  Tillev  gradually  removea  the  gauze  phig  tlii"ough  the 
forehead  wound,  cutting  aff  about  3  inches  every  third  day,  and  tinaily 
removing  the  remainder  when  the  cavitv  ifl  c.ompletely  lined  with  healthy 
grauulations.  Ttie  e.uiployment  of  a  drainage  tube  pasaing  from  the  sinus 
to  the  uose  bas  now  l)een  practically  abandoned  by  nearly  ali  operators,  tlie 
wor8ted  or  gauze  pluggiug  having  been  substituted.  I  vvould  8trongly  urge 
that  after  a  radical  operation  upon  the  maxillary  or  frontal  sinuses  treat- 
ment  by  packing  ahould  be  camed  out,  and  that  ali  irnj^ation  should,  if 
poasible,  l»e  diapense«!  with. 

Ditterent  methoda  of  dealing  with  the  antorior  bony  wall  of  the  sinus 
must  l>e  briefly  referred  to.  The  que8tion  of  the  removal  of  l)one  is  of  con- 
siderable  testhetio  iiuportance,  and  must  receive  a  due  amouut  of  conaidera- 
tion  from  the  surgeon.  Kuhnt  advocated  and  practised  complete  removal 
of  the  anterior  wall.  Wheu  the  cavity  is  small  and  shallovv  an  attempt 
may  be  uuide  to  obUterate  it  by  the  apposition  of  the  8U])erficial  soft  parts 
againat  the  posterior  sinus  wall,  a  procedure  which  is  follovvod  by  a  certain 
amouut  of  depression  of  the  skin  surface.  \VheD  the  sinus  is  lirgu  and 
estends  backward8  along  the  roof  of  the  orbit,  it  is  impoajnble  to  c()njpletely 
obliterate  it  in  thia  way,  and  the  distigurcment  which  reaulta  from  the 
removal  of  an  extensive  area  of  bone  is  conaiderable.  The  8ex,  age,  and 
the  feelings  of  the  paticnt  are  factors  vrhich  muat  be  taken  into  jiccouut  in 
reference  to  this  |xiint.  whilo  experienco  jtistifios  ua  in  promiaing,  in  a  large 
numbor  of  cases,  ftati8fttctory  resulta  \vithout  the  removal  of  the  whole 
anterior  osseous  wall,  Howard  Lothrop  in  ono  tasu  tu  med  down  from 
this  v»rall  a  flap  of  iKine  and  iMjrioateum  vvhich  he  afterwards  replaucd. 
•lauHi^n,  recogni.sing  tho  ftncpient  iiasoeiation  of  ethmuidal  tiuppuration. 
haa  removod  the  inferior  wall  of  the  frontal  sinua  thnuigh  an  incision 
made  immediately  Movr  and  parallel  to  the  supra-orbital  margin.  In 
this  way  more  reacly  acceas  to  the  ethmoidal  rollfl  wa«  obtiiinod.  Oatefi- 
phistic  uporations  have  also  been  introducod  by  Czerny,  Kuster.aud  Wiuckler, 
with  the  object  of  oouipletelv  r(.tmoving  the  discvMe  with  thv  minimum  of 
disll^^iirement.  Skin  gmfting  of  the  interior  of  the  sinu«  by  Thicrscb'« 
method  vvill  in  tlie  futun-  probabiy  ptuy  an  im{iort4j.ut  |)art  iu  ihe  after- 
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trefittnent  of  these  cases.  Tilley  has  receatlj  reported  a  successful  čase  of 
this  kind. 

When  both  frontal  sinusefl  are  aftected  some  operators  enter  each  ca^ntj 
through  a  mesial  vurtioiil  ineision,  and  it"  l>oth  siuusea  are  small  thia  single 
iiicision  readilj  suffices.  Others,  again,  unite  the  eyebrow  iiioisions  across 
the  luesial  pUne,  and  from  the  ceutre  of  this  caiTy  a  vertical  cut  itpward8. 
In  Ijihiteral  atfections  it  c«rtainly  seeius  l^etter  to  operate  upon  each  cavitj 
through  a  separate  eyehroi.v  incision.  Two  advantages  may  be  claimed  for 
thia  luaoner  of  procedure.  The  after-treatuieat  of  eacli  einns  can,  in  this 
way,  Ijc  carried  oiit  independeiitly,  a  point  of  snuie  practical  importance  if 
oae  of  the  ciivitios  sliould  coutinue  to  siippurute ;  further,  the  scars  are  at 
the  same  tinie  confmed  to  the  region  of  the  eyebrow  as  in  the  caae  of  a 
unilateral  HinuR  afleotion. 

When  the  IVontal  and  maxillary  sinuaes  of  the  same  side  are  affected 
both  shijuld  lie  dealt  with  at  one  operatiou,  iu  order  that  every  aoiirce  of 
infection  may  be  removed  fi'om  the  noše  at  the  same  time.  Should  the 
Burgeon  deem  it  advisable  to  complete  the  operation  in  two  Htages,  it  is 
better  tn  open  the  frontal  sinua  in  the  tirst  instance,  so  aa  to  prevent  any 
reinfectiou  of  the  antrum  by  diacliarge  pasaing  downwarda  from  the 
untreattiil  frontal  sinus. 

C.  Treatment  of  Chronic  Suppuration in  the  EthvioidaL  Cells. — In  disctiss- 
ing  the  treatment  of  frontal  sinus  supjniration  we  have  already  referred  to 
thf  rrequent  coexi9tenee  of  disease  iu  Lhe  anterior  ethuioidal  eells,  and  have 
8!iii\vn  liow  the  latter  affection  must  lie  dealt  \vitli  when  thus  asst>ciated. 
The  treatment  of  ethmoid  disease  per  se  is  conducted  along  siniilar  hnes, 
with  thia  difference,  bowever,  that  it  is  carried  out  entirely  through  the 
intra-uasiil  route.  Tho  general  surgical  priiiciples  involved  couaist  iu  the 
estiihlisliment  of  free  drainage  and  the  removal  of  every  focus  of  dise^ised 
mucoua  membrane ;  the  possible  exiatence  of  suppimitiou  iu  one  or  more  of 
the  other  sinuses  mu.st  alway8  be  borne  in  mi  ud  and  8y8tematically  dealt 
with,  otherwise  failure  to  cure  the  ethmoid  affection  \vill  rcnult.  The 
method  of  operating  will  depend  to  a  large  extent  upon  whether  the  disease 
is  limited  or  extensive.  In  the  former  caae  cocaine  is  applied,  and  \vith  the 
aid  of  good  illumination  the  pfdy^n  which  are  present  are  in  the  lirst 
instance  suared,  and  the  greator  portiou  of  the  uiiddlo  turbinated  bone 
removed.  At  eubsetjueut  »ittiugs  the  [»rofieaa  of  snariug,  puiKibing,  aad 
scTapiug  diseaaed  mucous  membrane  and  bone  is  repeated  uutil  the  surgeon 
has  sittistied  bimself,  if  possible,  by  careiul  inspeetinn  antl  proVnng,  that 
every  trace  of  disease  has  been  removed.  Owing  to  htemorrhage  whioh 
maska  tlie  field,  and  in  some  C5ases  owing  to  the  patient'8  inability  to 
tolerate  a  prulouged  .aiitting.  several  operationa  are  neeeHsary,  eveu  iu  those 
case.s  iu  wbicli  Lbi'  disease  does  uot  appear  to  be  exten8ive.  The  ethmoidal 
region  mav  be  teiujtonirilv  }>lugged  with  gauze  so  as  to  control  bleeding, 
but  it  is  not  advisj^ible  so  loug  as  {<\c\  of  suppuration  exist  to  check  the  free 
exit  of  disubarge  by  firm  packing. 

In  the  aecond  group  of  aises,  wbere  the  disease  is  exten8ive  and  appears 
to  involve  the  whole  ethmoid  Iabyriuth,  a  more  complete  operation,  carried 
out  at  one  sitting  and  under  a  general  anjegthetic,  is  recommended.  The 
operation  ia  conducted  under  such  circumatanees  by  the  sense  of  touch,  and 
not  under  the  gnidance  of  the  eye.  I^imbert  Lack,  who  8troagly  advocates 
this  line  uf  prot;edure  in  suitable  Ciises,  čxamJnes  the  ethmoidal  region  with 
the  finger  introduced  both  through  the  anterior  and  posterior  nares.  The 
middle  turbinate  bone  is  removed  witli  the  spokeahave,  and  large  polypi  by 
means  of  forceps.     The  lateral  mass  of  the  ethmoid  is  then  thoroughly 
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Bcraped  away  with  a  large  rinj^f  knife,  an  instrument  which  he  conaidera 
much  more  edective  thau  the  sharp  spoou.  Fiom  tirne  to  tirne  the  tinger 
ia  introduced  bo  as  to  determine  the  presence  nf  tiiseased  areas  of  hme,  aud 
to  detine  the  limita  of  the  healthy  tisaue  deteruiiued  by  ita  smooth,  firm, 
and  resiatant  feeL  It  is  uDnecessary  to  etiiphasise  the  necessity  of  eiercia- 
ing  the  greatest  čare  wheu  working  in  pro.\imity  to  the  cribriform  plate 
and  OH  planum  of  the  ethmoid  bone.  At  the  end  of  the  o^>eration  ali 
liji-morrhiige  is  arrasted  by  packiug  the  cavity  wilh  a  strip  of  gauze 
Boaked  in  glycerine-iodoform  ejuulsion,  \vhich  should  l>e  chauged  every 
second  or  third  day  and  the  noše  8yTiuged.  Thia  radical  prfx'edure,  vvhich 
has  been  atteaded  with  very  considerable  success  in  Lacka  handa,  ia  advo- 
csated  on  the  grounda  that  it  ia  leas  irksome,  tedioua,  and  painful  for  the 
patient,  aud  that  more  Bati8factory  results  are  thus  obtained.  Thoae  casea 
of  ethmoid  dise^ise  which  are  aasociated  with  orbital  plUegmon  aud  abscess, 
or  with  the  formation  of  an  orbital  fistula,  demand  au  esternal  operution  in 
addition  to  the  uaual  iutra-naaal  treatment.  In  the  lutter  čase  the  fistula 
must  be  enlarged,  and  the  commuuiattiun  with  the  ethmoid  cell.s  sought 
for.  Where  there  is  no  externiJ  opening  the  labyrinth  may  \)e  entered 
through  a  curved  incision  do8ely  reBembliug  that  employed  in  o]jeuiug  the 
frontal  sinus,  but  which  is  prolonged  downward8  towards  the  inuer  cauthus 
of  the  eye.  By  raiaing  the  periosteuiu  along  vvith  the  aoft  parla  the  iuner 
wall  of  tlie  orbit  is  expo3ed.  If  ii  couimuuiciitiou  \vith  the  bone  ia  found  it 
ia  opened  up,  the  ethmoid  cells  curetted,  and  a  free  passage  established 
with  the  naaal  chamber.  By  the  use  of  ^auze  pledgets  the  htemorrhage 
mav  be  8atisfactorily  controlled.  After  swabbing  the  cavity  \vith  pure 
carboliu  ncid  it  i«  plugged  with  gauze,  and  the  extemal  vround  is  partially 
uloeed. 

D.  Treatment  o/  Chronie  Suppuration  in  the  Sphenoidal  Sinus, — The 
removal  of  the  middle  turbinated  bone,  \vhich  has  already  been  etiected  for 
diagnoatic  purpose«,  or  \vhiuh  may  have  Iteen  renioved  in  the  treatment  of 
ethmoidal  diseaae,  forms  a  nece88jiry  preliminary  stJige  in  the  treatment  of 
sphenoidal  sinus  suppuration.  The  sub8equent  stepa  should  cou.sist  in  the 
establiahmeut  of  free  draiuage,  and  in  the  removal  aa  far  a.s  possible  of  ali 
disoaaed  mucous  mombrane.  While  it  is  tnie  that  in  a  certain  numl>er  of 
caaes  the  natural  opening  can  be  catheterised  and  the  cavity  in  thia  way 
8ati8faetorily  wa«ht?d  out,  it  muat  not  lie  forgotten  that  the  ohfice  i»  suiall, 
and  ia  usually  aituated  some  distaucte  al>ove  the  Iloor  of  the  smua.  lietter 
drainago  can  therefore  be  established  by  V>reaking  d<>wn  the  anterior  sinus 
wall,  a  prtH^edure  wliich  also  permits  of  the  subsetjucnt  iutro<luetu>ri  of  the 
ourette,  and  tbt;  mraping  of  the  interior  of  the  cavity.  The  «<|»onitiori  ia 
l^rformed  thrtju<.;|j  tho  anterior  naris  under  cocaiuo  ana-^theitiu,  and  with 
tlje  ajd  of  g(K)d  illiimiDation.  Hajek  introducea  a  small  but  »trojig  hcHik 
iiito  the  sphuiioidal  o^^ening,  and,  so  to  speak,  tears  down  its  anterior  wall, 
the  pieces  of  bone  and  mucoua  ni<;mbnine  thus  piirtially  detached  being 
then  removcd  with  foroepa.  The  aatne  reault  may  Ijc  ol>t*iiiiwl  by  mcan«  of 
a  shaq.i  .^iMNin,  iiud  into  the  orifice  thua  enltirged  one  of  the  blados  of  u  ]u(rr 
of  puncih  fnnifjts,  aa  recommended  by  (irunwald,  i«  introduced:  iiorlinuH  of 
the  l»ono  ar«!  then  rapidly  ]>unched  out,  and  the  opening  coiiMid»'mbly 
enlarged  l>oth  downwardB  and  lut<.T»lly,  the  greaterpart  of  the  anterior  wall 
being  in  this  wuy  removud.  The  eavity  is  then  piu'ked  Viith  gauze  for 
tweDty-four  hours.  In  the  inajority  of  csihmb  this  ojj«'ning  tends  to  contract 
anil  eli.««  c.<nnparatively  ejirly.  Should  it  I«  de«'me<l  udviaable  or  uecc'8Bary 
to  mTJiiii!  the  NJiiu.s,  the  j^harj)  8]x>on  must  beemiiloywl  with  čare,  and  riiiiirdy 
in  a  dowawani  direction,  ao  aa  to  avoid  aDy  presaure  upon  the  thiii  roof  of 
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the  cavitj.  Indeed,  in  ali  uiauipnlations  connected  with  diagnosis  and 
treutmeut  due  čare  tuust  be  exercised  in  dealing  witli  the  upper  and  outer 
wall8  ot"  the  siuus.  The  svvabbing  of  its  interior  witli  pure  carbolic  ucid, 
followed  by  irrigatioa  at  intervala,  iuay  greatlj  iinjtrove  the  patient's  con- 
dition,  and  lead  to  a  permiiueut  cure.  Griinwald,  vvhose  experience  in  the 
treatment  uf  spheuoidal  sinus  disease  is  conaiderabic,  hns  obtained  very 
jBati8factory  resulta.  Several  of  hia  cascs  eoinpletely  recovered  in  a  few 
weeks,  while  in  uone  oi*  thein  did  the  period  of  treatment  exceed  four 
months.  Both  Jansen  aud  Lue  have  opened  the  aplienoidal  sinus  through 
the  antruni  in  caaes  complicated  \vith  diaease  in  that  cavity  and  in  the 
ethmoidal  cells.  Bv  inakiug  a  large  openiug  in  the  canine  fossa  and 
resecting  the  nasal  walll  aloug  \vith  portioiia  of  the  iniddle  aud  inferior  tur- 
binuted  boues,  the  anterior  wall  of  the  sphenoidal  sinus  wa8  ex|)OKed  to  view 
and  thou  reuioved. 

LITERATURE.- -Zi-cKEiiKAMiL.  .VorntaJ.  u.  Path.  Anal.  drr  NaseahU/f.  Wien,  IS9a.— 
Kl'HNT.  Ueber  dic  Entlu)idlic/ien  Erkrankungen  der  Stirnhtihlen.  Wiesbaden,  1395. — 
OrOnwau>.  Dit  Lchre  von  d<n  N<isen<it(nLnf/tn.  Miuiii'li,  189-i. — W.  Lamis.  A  Trcalisr 
un  ya~sal  Suppuration,  tniuslatod  from  the  2n(l  Gerniiin  editiou  of  GrtLnwald'a  Niuttjuilerutujen. 
Loudou,  1900. — IiA.rEK.  Palk.  w.  Tkerapie  d(.r  tiitziindlichcn  Kfkrunkun^cn  der  NebenJidhltii. 
der  NdHc.  Wioij,  189S). — Lc(\  Lc^iniD  sur  les  snijrpuralionii  de  roreille  mu-t/ennf  el  dfs  CaviUn 
itcccšsoirca  dn  fosati  luisalct.     Pariš.,  1900. 
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Etioloffy. — Foreign  l>odie8  may  enter  the  nasal  ehambers  —  (1)  through 
the  anterior  nares  ;  (2)  through  the  posterior  choante  ;  or  (3)  by  penetrating 
the  vvalls  of  the  cavitiea.  They  iuay  also  ariae  in  situ  in  the  form  of  necroaed 
seiiuestra  and  rhinuliths.     Tliis  hi3t  group  will  be  conaidered  8eparately. 

The  iuajority  of  caaes  occur  iu  children.  It  would  be  imp<.)88ible  to 
enumerate  the  varioua  articles  \vhich  tliey  have  in  play  pushed  into  their 
noHtriLs,  hut  the  list  would  iuelude  buttous,  bejida,  peas,  bean.s,  frait-stones, 
aud  tlie  hke.  Luiiatics  suinetimes  introduce  vaiioiis  articles  through  the 
anterior  nares.  Iu  adulta  the  most  ooujmou  objects  ure  portions  of  cotton 
wool  or  gauze,  which  have  beeu  iBadvertently  left  in  duriiig  treatment. 
Foreign  bodies  mav  gain  access  to  the  nostrils  through  the  posterior 
cboauie  duririg  violent  vomiting.  \Vheu  Bubstances  rtvach  tlie  Ciivity 
through  it.H  wans  it  \&  generaUy  due  to  some  exteruul  force — frequeutly 
some  lirearm. 

Si/inpk>ms. — These  will  vary  aceording  to  the  size,  uature,  and  aituation 
of  the  substance  iutrudiiced.  There  may  l>e  some  discomfort  and  irritation, 
or  Bven  a  Cdn.siderable  amount  of  reactiou,  but  in  many  cases  the  iutroduc- 
tion  is  followed  by  a  period  of  tolerance,  whieh  maj  last  froni  a  lew  day8 
to  teu,  twenty,  or  forty  year8.  Sooner  or  later  reaetion  seta  iu,  atid  is 
manifeated  by  an  ichorous,  oae-sided,  foetid  discharge,  which  is  fre- 
quently  bluod-stained.  Nasal  obstructiou  aud  various  reUex  8ymptom8 
inay  be  ]jresent. 

With  good  illumination  and  uasal  specuhim.  and  a  probe  Ihe  presence 
of  a  foreign  body  can  generailv  be  detinitely  demonstrated.  In  young 
cliildreu  it  is  i'requently  iieces.'4ary  to  give  a  general  ansisthetic,  when 
not  only  can  the  diagiioais  be  confirmed,  btit  extractiou  Ciin  aiso  be 
completed. 
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Diufjnosis. — The  history  of  the  accident  luuv  help  in  the  iliagnosis,  aud 
in  children  the  presence  of  a  chronic  unihiteral  discharge,  e8i»cuiftlly  wheu 
ofleusive,  is  al\vays  miggestive  of  a  foreign  b<xiy.  It  muy  be  mistaken  for 
a  rhinolith  ur  Kjjihilitic  npcrosis,  but  as  the  trejitinent  ia  identical  iu  ali 
cases  the  diftereuLialion  is  not  im^mrtant.  In  udults  it  niight  h«'  nuHtuken 
for  an  €mj»yema,  and  in  children  it  must  not  be  coaJused  wiLh  nosal  dipli- 
theria  or  membranous  rhinitis. 

Prognosis. — Once  the  foreign  body  ia  extracted  the  8yiuptom8  it  gave 
rise  to  si)eedily  disapiiear. 

Treatintnt. — The  probe  used  for  diagnoaia  \vill  fre4iiontly  be  of  help  in 
leveriug  the  substance  iuto  u  suitable  ^>otiition,  vvheuce  it  ean  l)e  extracted 
with  a  sniall  erotchel  liook,  nasal  suare.  or  suiUible  force]»8.  This  should 
always  l»e  earried  out  uuder  the  control  of  the  eye.  In  children  a  general 
an.esthetic  is  frequently  required-  If  it  is  found  impossible  to  reraove  the 
foreign  bodv  through  the  auterior  narea  it  niay  ])e  pusheti  back\vards  into 
the  naso-pharynx,  vvljere  the  forefiuger  of  the  lett  hanil  is  ready  to  prevent 
it  froiu  falling  into  the  guUet  or  larynx. 

The  after-treatmeut  consists  in  aiuiple  cleansiiig  toeasurea. 


Khinolitus 

iŠynonyms. — Nasal  calculi,  coucretions  in  the  Dose, 

Etiologif. — Nasal  concretious  are  generally  one-sided«  irregularly  spheri- 
cal,  gray,  friable,  and  with  a  rough  mulberry  surface.  On  analy8ifl  they  are 
found  to  consist  of  varioua  salte,  chietiy  phosphate  aud  carbonate  of  Ume. 
On  section  it  is  seen  that  these  salta  have  been  def>oHited  around  a  nucleus 
of  some  foreign  l»ody,  or  perhapa  some  blood  clot  ov  inspissated  luucus. 

Sijmploin*. — These  w'iU  to  a  cousiderable  esteut  resemble  those  caused 
by  a  Ibreign  body.  A  one-eided  discharge  and  obstructiou  are  the  chiet 
indicatiouB  Ibr  a  careful  exploration  of  the  affected  nostril,  when  the  probe 
wiU  generaUy  settle  the  diagnosis. 

IHtujntms. — This  fre<jueutly  caunot  be  detinitely  determined  until  the 
rhinolith  lias  been  extracted,  but  tho  provisional  one  of  some  foreign  body 
is  Hullicieut  {vidf  "  Foreign  BotUe«,"  p.  44Gj. 

J'rogno8is. — Ouce  completely  removed  there  is  no  tendenoj  for  uasal 
calculi  to  reform. 

Trtatmtnt. — ThiH  ia  earried  out  on  ]>recisely  the  same  lines  as  indicated 
in  the  section  on  foreign  bodies.  In  some  cases,  owing  to  the  continuous 
aocretions  to  the  outer  surface  and  the  iiTegularity  in  their  development, 
it  is  sometimcs  nece88ary  to  crush  tho  rhinolith  and  8ynngc  out  the 
fragmenta  froni  the  op|K)eite  oavity. 

Pauasitks  of  thk  Nosk 

Synonym6. — Mya8is  narium,  larvie  iu  tho  uuae,  maggota  in  the  uoae, 
Eiitonioz/jaria  in  the  noee,  animate  foreign  bodies  in  the  noše,  Teenaah  (a 
tt>rm  used  in  India). 

Symptonia. — The  occurrence  of  animute  foreign  bodiea  virithin  tho  nasal 
chambers  is  fortunately  very  rare  iu  tenipenite  ulluiute«.  In  luditi,  South 
America,  and  (»ther  tropical  countrice,  the  i  r«.senco  of  larva^  in  the  nos«  ia 
not  unconinioulv  met  \vith  iu  tlie  nativets,  in  wh(>m  it  is  aimociat^^d  v>\i\\ 
uxtvnKiv«'  iihi-ration  of  the  nasal  cavities,  pain.  epi8taxi8,  septifutmiH.  and 
■ometinieA  ctnivulsitjus,  comn,  and  death.  The  eggs  of  certain  ities  of  the 
onler  of  Aftiaciil/r — ^and  chiefiv  ihe  Luciha  hfmnnivora—arfi  dujtonited  in  or 
near  the  naaal  cavities,  to  \vhich  they  are  iiurticulurly  utlructed  by  iuiy 
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punileut  condition.  The  iucultatiou  period  is  sliort,  uud  \vithiu  a  day  or 
two  Bjiuptoma  nf  initation  may  be  »et  up.  Ho\v  acute  these  may  be  can 
be  judged  IVom  t!ie  fuct  tluit  sonietiraes  as  many  as  200  inaggots  have 
been  espcdled  in  a  single  čase.  Fortunatelj  thesc  larvje  cau  be  readily 
deatrovtrd  and  rcimtvtjd  by  Kprayiug  or  pouriug  any  oily  .substance  into  the 
uose,  ur  8yringiiig  it  \vith  uhloruform  mixed  \vith  an  eipuil  quautity  of  water, 
or  pure  chlorolbriu  niay  be  used  arter  the  ]tatieiit  bas  Iteen  anivsthetised. 

Amougst  tiie  Eutomozoaria  vvhich  are  rarely  met  with  in  the  nasal 
fossae  are  leechea,  ceutipedes,  earwiga,  and  ascaridea.  The  Bymptonis  will 
U8ually  consist  uf  foniiication  in  tbe  noše,  discharge,  obstruction,  vomitiug, 
biubrjmation,  slueplessuess,  and  exGitenient.  The  most  tru3t\vorthy  remedy 
is  chloroibrm,  given  as  already  indicated. 


Nasal  HvDHOKJtmKA 

St/nonyms. — Kbiuorrhcea,  dripping  Iroui  the  noše. 

Dfjlnition. — An  obscure  nasal  aHectiuii  characterised  by  profuse  wat 
diacharge  Iruui  tlje  uoatrils,  wit]iout  uiarktid  visible  changea  in  tlie  ne 
chambers. 

Etwlwjij. — The  afrectioii  is  oue  ot"  adult  lite,  and  suHerers  are  generally 
ot'  the  same  typo  an  those  vvho  are  allbcted  with  hay  lever. 

Pathdogij. — Tliere  are  no  marked  changes  in  the  mucous  membrane  of 
the  uose.  The  tiuid,  hosvever  \vatery  it  nuiy  ap[(e;ir  as  it  ffill.«?  from  the  noše, 
is  fouud  wheu  colleeted  to  be  thick,  viscid,  and  i-ilightly  opalesoent.  Under 
the  microsco])«  it  sliovvs  auiorphous  matter  aud  nuicous  corpuseles.  "VVith 
acetic  acid  or  akoliol  it  gives  a  8triugy  preeipitate  uf  mucin.  It  containa  a 
small  amount  of  proteid  L-oaguhil.ile  by  heat,  iL  does  not  icdiice  Fehhng'« 
Bolution,  and  it  contaiua  l'li08  ot"  total  soliils.  When  tlie  tluid  amounts,  aa 
it  does  aometinies,  to  a  piut  or  more  in  the  day.  it  ia  less  viscid  aud  much 
vreaker  in  mucin. 

t<j/inp/.ums. — The  ohief  oomplaint  is  of  a  watery  discharge  from  the  nese, 
varying  from  a  few  teaspoonfuls  to  a  pint  or  more  iu  the  tweuty-fonr  hours. 
The  fluid  generally  escapes  from  both  nostrila,  although  it  may  be  more 
marked  on  one  side  tlian  on  the  other.  The  f1ow  rarely  continues  during 
the  night.  It  is  apt  to  be  erratiu  in  its  onset  and  in  its  intermis-sions. 
In  some  cases  uothiug  liut  the  discoiufort  i«  comidained  of,  while  in  othera 
there  are  8ymptoms  of  loeal  iiTitation  and  of  retlex  tlisturbanee.  Haud- 
kerchiefs  soaked  with  discharge  become  fetilf  wbeu  they  are  dried,  o\viug  to 
tlie  auiount  of  muciu  in  the  seoretion. 

DiagHOhis. — This  ia  based  on  the  cfiaracters  of  the  fluid,  aud  on  the 
exclu8ion  of  any  intra-uasal  or  ueighbouring  srjurces  of  irritation. 

Froff7iims. — The  alfection  is  \vithout  seriousne.s»  to  life.  Spontaneoua 
cessjition  \vjll  frequently  occnr,  and  renjedial  uiea.siires  are  generally  success- 
ful  in  mitigating  the  diseomfovt  of  the  compLiint. 

Trealinent. — Unless  there  is  auy  decided  hypertrophy  or  imegularity  in 
the  nasal  cliauihers,  or  some  definite  seusitive  spota  can  be  discovered,  the 
use  of  the  galvano-eautery  or  other  caustic  should  be  avoided,  The  proluse- 
ness  of  the  flow  can  often  be  checked  by  paiuting  or  8praying  tlie  noše  witii 
a  Rolution  of  suprareual  extmct.  The  adtniniatration  nf  litjuor  atropiie  iu 
i  or  I  minim  do.ses,  e8peciftlly  in  combination  with  licpior  strycbnia',  or  of 
2'fl  -  Y*.v  gvaiu  of  extract  of  Ihilladnuna,  is  }>articnlarly  serviceftble.  General 
tretitmeiit,  with  uhange  of  elimate  aud  a  visit  to  some  suitable  spa,  wiil 
frequently  secure  very  8ati8factory  resulta 
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CeBKBRO-SpINAL   RniNORRHtEA 

Si/ncnyms. — Dripping  from  the  noee,  escape  of  cerebro-spinal  Huid  from 
the  noae. 

Dfjinition. — Thb«  is  apparently  a  mre  occurrence,  in  vvhich  the  cerebro- 
epinal  fluid  can  8poiitaiieou8ly  escape  iVom  the  antcrior  foesa  of  the  ekuU 
and  pass  into  the  noše. 

Stfmploms. —  It  haa  long  been  known  that  after  injuries  to  the  base  of 
the  skuU  the  arachuoid  lluid  can  eacape  by  whj  of  the  nosal  fosaa-,  but 
lit  does  not  appear  to  have  l.>een  i»ositively  establjshed  ns  a  pathological 
>a8ibility  that  this  esoape  uould  take  plače  8fK)ntaneou3ly  until  the  publica- 
tion  of  a  monograph  by  St.  Chiir  Thomson  \vith  a  critical  8tiuly  of  21 
caaes.^  From  thia  it  appears  that  the  chief,  and  often  only  lomplaint 
of  a  constant  and  long-continued  escape  of  water}'  fliiid  from  otie  side  of 
le  noše.  If  oollected  the  tiuid  is  found  to  be  limpid  like  \vater,  free  from 
ste,  smeli,  and  sediment;  albumiu  and  luucio  are  practically  absent  from 
it,  and  when  lx)ilcd  with  Fehling'«  solution  there  is  a  reductiou  of  the 
copper  (due  to  pyrocatechin  or  souic  aimilar  body). 

Diagnosis. — It  is  important  to  distinguish  this  watery  discharge  from 

othor  forma  of  rhinorrhcea.     This  is  arrived  at  to  some  extent  by  a  process 

of  excluaion.  but  also  by  noting  the  chanicters  of  the  tluid  and  the  fact  that 

.when  handkoRhiefs  soaked  with  it  are  dried  they  remain  soft,  and  can  be 

.used  again  (owing  to  the  absence  of  muciu). 

Prognods. — The  coudition  does  not  apf»«ir  to  l)e  amenable  to  anj 
treatmcnt,  although  in  some  instances  the  llovv  apjjears  to  havo  ceosed 
8pontaueou8ly,  and  it  will  often  intermit  for  irregular  periods.  Several 
of  the  cases  recorded  liave  been  followed  by  changea  in  the  retina  and 
blindnesH,  and  by  cerebral  8ymptoma  and  death.  Pos8ibly  these  accidents 
vrill  becnmu  rarer  whcn  the  trne  nature  of  the  couditiou  is  recoguised  in 
go«Ki  tirne. 

PaUuilcijg. — The  fluid  may  escape  from  the  cmuium  aloug  the  i>erineural 
sheaths  of  the  brunclies  of  the  olfactory  ners'e»,  or  by  a  communication 
l)etween  the  subarachnoid  sjiace  and  the  lymph  channels  of  the  noše,  or  by 
a  Him])le  solution  of  continuity  in  the  dura  mater  lining  the  anterior  fossa 
of  the  skull. 

Treatment. — No  remedy  ima  been  suggested  for  tliis  afTection,  and  if 
ossiblo  it  is  advisable  to  refrain  from  ali  iutra-uaaal  treatment  to  avoid  the 
sk  of  infection  being  conveyed  to  the  meninges. 
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Sf-e  also  Inpant-Feeding  ;  Mrui ;  Child,  DEVKi.orMKM  of. 

Tnkants  and  young  children  are  more  senaitive  to  their  eurroundinga  than 
irulividiial><  f)r  tiiuturer  years;  thev  anfler  more  from  ezpoBore  to  cold  and 
dutnp,  bad  air.  and  vrant  of  cleanlineaa ;  they  staod  in  needasmuch  as  their 
elders  of  the  invigorating  iniluunco  of  sunsliine  and  freah  oir.     Indecd 

I  Th*  Cmbro-Spinal  Fluid:  iti  Sfonlantoui  Etea^  Jrom  lAe  A'ošt.     London.     C««mI1  k 
Co.     )89». 
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warmth,  fresh  air,  and  sunlight  are  as  necessarj*  to  the  vvell-being  of  infants 
as  suitable  food ;  while  exposure  to  cold,  ueglect,  dirt,  uud  the  foul  uir  of 
diritry  and  crowded  dvvellings,  are  important  1'actora  in  producing  the  high 
infant  mortahtv  in  our  large  cities.  as  well  na  inuch  sickneas  «ud  ill-health. 

Our  large  cities,  with  their  murky  ntuiospheres,  and  cold  \vet  climate, 
are  anjthing  but  ideal  places  for  infants  and  children,  and  niany  of  the 
weaker  ones  fail  to  tlirive  under  the  conditioas  of  city  or  town  life.  There 
seems  some  reason  to  think  that  aK  far  as  to\vn  ilvvellers  are  concerned,  the 
race  is  8teadily  degeneratiug,  and  unfortunatelv  the  tendeucy  is  more  aud 
more  to  depopulate  the  eountrj  and  ovei-croiivd  the  cities.  A  healthy 
infancy  lay3  the  foundatiou  for  healthy  aiter  life.  Healthy  infancy  cau 
only  be  secured  hy  rational  feeding  and  careful  hygieue. 

NuT9cry. — Much  čare  should  be  bestowed  in  inakiag  the  nursery  bright 
aud  comfortable,  as  the  children  of  the  household  have  necessiirily  to  spend 
much  of  their  tirne  there,  when  it  is  iiiipOKsible  for  them  to  be  outaide  in 
the  open  air.  Let  the  niir8ery  face  south  vritli  as  open  a  prospect  Jis  p<.)8- 
eible ;  rooms  facing  north  and  east  are  liable  to  be  duU  and  cold,  aud  in 
our  British  climate  vve  \vant  to  catch  the  Bunbeauis  for  the  greater  part  of 
the  year.  The  window  apnce  should  be  ample,  and  the  wiudow8  must  be 
raade  to  open  widely  so  that  the  rnom  uiay  be  fiuahed  daily  with  volumes  of 
fresh  air.  There  should  bo  an  open  fire-grate  of  gufficient  size  to  heat  the 
room  elhciently,  and  thia  must  be  proteeted  by  a  tire  guard  three  or  four 
feet  high  to  prevent  aceideuts.  Drauglits  must  be  avoided  by  pkeing  a 
screeu  or  curtain  reaching  to  the  tloor  bet\veeu  the  door  and  the  firejilace. 
lu  furuishing  a  nursery  it  is  vvise  to  remeuiber  that  sooner  or  later  there 
will  likely  enough  be  an  outbreak  of  iufectious  disease  aniong  the  in- 
habitants  of  the  nurser}\  and  its  cnntents  will  have  to  be  turned  ont  and 
disinfected  or  destruvc-d.  For  this  reasou  aiiytliiug  luxuriou8  or  expensive 
18  out  of  plače,  Tainted  vvalls  or  \viu5hable  \vull  papers  are  convenient,  as 
it  is  eaay  to  vvash  dovvu  the  walls  \vith  some  disinfectant.  The  furniture, 
cushious,  blindft,  curtains  \vill  re<;[uire  to  ha  boiled,  or  stoved,  or  destroyed. 
ricture  frames  catch  the  dust,  aud  are  uot  easilv  disinfected,  vvhereas  cheap 
coloored  pictures  taken  fruui  the  illustrated  papers  niay  be  varnished.  and 
tiiped  round  their  edges,  and  fastened  to  the  wallB  with  tsicks.  These  can 
lie  replaced  \vlien  turn  or  dirty  at  a  small  eost.  T-ut  after  aH  a  child  i)rizes 
u\ore  a  toy  in  its  handa  than  a  picture  on  the  \vall ;  tovs  are  cht-ap,  aml 
should  l)e  burut  after  a  visitatiori  of  iufecLious  disease.  Cork  liuoleum 
makes  a  cleanlv  surface  for  the  flnor  of  the  nurserv,  as  many  cruinba  and 
mucli  food  dt-bris  are  apt  to  fall  from  t!ie  nurseij  taMe. 

The  night  nursery  should  be  carerully  vvarmed  und  ventilated;  it  ia 
altogetber  wroug  lor  an  iufunl  to  spend  the  day  in  a  nuraerj  heated  to  60' 
or  70",  Hud  the  iiight  in  a  temperature  of  30"^ -40'  F.  If  the  nurseij  is  vvell 
warmed  the  liedclothea  need  not  be  heavv,  and  there  is  no  excu8e  for  cover- 
ing  up  the  iufaut's  faee  \vit.h  the  liedclothea  aa  is  so  often  done.  A  gas 
tire  titted  to  au  efticient  chimney  flue,  so  that  ali  the  products  of  combustion 
may  pasa  otf,  ia  a  cleanly  and  economical  form  of  tire.  On  no  accouut  uso  a 
gas  tire  or  paraitiu  stove  vvithout  a  chimnev  llue,  and  see  to  it  that  there  is 
no  down  draught.  The  cot  should  be  of  the  type  known  as  the  hospital 
cot,  with  tlie  sides  lettiug  dovvn  for  cnnvenience  in  placing  ia  the  infant. 
Enamelled  iron  or  wood  are  the  t»e8t  materials ;  brass  eota  look  very  wel] 
wheu  uew,  but  they  soon  tarnish  aud  retjuire  mucb  polishing  up.  Cradles 
which  8\ving  or  ročk  are  not  neceasary ;  there  is  no  reason  iu  the  world  why 
an  infant  any  more  than  an  adutt  \vants  "roc-king"  to  sleep,  indeed  the 
movement  is  bad,  aud  in  some  induces  aickness.     No  curtains  are  neces- 


NURSERV  HYG1ENE 


451 


8ary,  Jis  catc  shoukl  Ike  taken  not  to  pLice  the  cot  in  a  draught.  A  horse- 
hair  mattress  should  be  use<l;  this  ia  usually  covered  with  h  stout  piece  of 
mackintosh  waterproofing,  and  un  old  blauket  doubled  over  this  Ibr  the 
iufant  to  lie  oa.  The  intant  luust  ou  no  actount  be  allowed  to  share  its 
mother'8  bed.  aa  the  risk  of  "  overljing  "  or  sutibcation  under  the  clothes  ia 
verj  corisiderable.  The  motlier  and  nurse  rnust  be  warned  not  to  cover  the 
baby'8  face  with  tlie  bed-clothes,  as  they  are  apt  to  do  in  cold  weather,  as 
this  foolish  proceeding  is  respoosible  Ibr  much  loss  of  iufaut  life,  not  only 
umoug  the  poorer,  but  also  among  the  well-to-do  classes.  There  is  reason 
to  believe  that  mauy  deatha  of  yoimg  infants  certitied  as  "  couvulsioua  "  are 
in  reality  deatha  irom  suttocation.  Maintain  a  auitable  temperature  ia  the 
night  nuraeij  aH  through  the  night,  and  then  there  ia  no  need  for  heavy  bed- 
clothea  or  for  covering  up  the  baby'8  face. 

lu  the  čase  of  iniuiature  or  weak]y  infants  a  cot  niay  be  verj  readily 
provided  by  lining  a  auitable  wieker-work  basket  with  Gamgee  tiasue  and 
abaorbeut  cotton  wool  for  a  mattreaa.  The  napkin  can  be  made  of  a  aimilar 
material,  aud  the  infant  vvrapped  in  cotton  wool  inatead  of  beiug  dresaed.  One 
or  more  rubber  hot-water  bottlea  may  be  placcd  in  the  cot  at  a  auitable  dia- 
tance  from  the  infant.  The  nur8ery  both  day  and  night  muat  lie  main- 
tained  at  a  higher  tempemture  (about  70  F.)  than  ia  neces8ary  for  a 
vigoroua  infant. 

Nurats. — Serious  attuntion  haa  l)eeu  paid  during  the  laat  fe\v  year8  to 
educating  and  training  nursea  for  infants  and  chiliireu,  und  raising  their 
atatua  more  nearly  to  the  level  of  thoae  engaged  in  aick-uursing.  A  well- 
educated,  refiued,  and  capable  uurae  ia  simply  invaluahle ;  a  vulgar,  uureli- 
able,  or  feckleas  and  ignorant  one  raay  do  tintold  mischief  to  the  health  and 
morala  of  infants  and  children.  How  much  a  good  nurae  can  elfect  by 
training  in  the  nur8ery !  By  carefully  attending  to  the  infant'8  \vjint8  ahe 
may  save  much  wetting  and  soiling  of  napkiiia  and  clothes.  She  can  get 
her  baby  off  to  aleep  vvhen  irritable  and  feveriah  wiien  no  one  »Oae  cau, 
She  can  aave  exhibition3  of  temper  and  much  uniiece8sary  crying  in  the 
uur8ery.  Hy  attention  to  the  feeding  ahe  may  prevent  not  ouly  minor  ill  > 
but  nerioua  illneas.  Sueh  a  nurae  ia  indeed  a  blesaing,  and  deservea  to  be 
well  paid  and  treated  with  every  consideration  in  the  houaehold. 

Jiathing.  —  Infauta  are  U8ually  bathed  in  the  morning  before  being 
«lrc«H;«l,  vvhile  older  children  are  mo8tly  bathe«!  at  night.  The  infant'8 
luoruiug  bath  ia  uecea8ary  on  acoount  of  the  fouling  of  the  napkin  during 
the  night,  aud  the  conaequeut  uece8aity  of  a  thorough  cleanaing  of  the  akiu 
about  the  groin  and  buttocka.  It  ia  unnece88ary  to  8ay  that  the  wetting 
of  the  napkin  during  day  or  night  ahotiUl  be  avoided  aa  much  ua  poaaible 
by  holding  the  infant  out  over  the  chaml)er  veastil.  The  tcmikcrnture  of  a 
baby'8  bath  8h<iiild  W  about  blood-heat ;  the  infant  (i\iitkly  hjsea  heat  when 
cKiMiiM^d  to  a  temperature  lower  than  its  own  tiaauea,  aml  if  placed  in  t(Hi 
C(xil  a  iMith  it  ([uickly  becomes  blue  and  depreued.  Ou  the  other  hand,  a 
bath  of  too  high  a  temperature,  or  too  long  a  Htay  in  the  water,  aoddena  thi:! 
akin  and  makca  it  tender.  If  the  theruioujcitt^r  marka  100**  F.  when  the 
Ijttth  ia  tilled,  the  temperaturi?  of  the  watt'r  \vill  1«  about  right  by  the  tirne 
the  infant  haa  iM^en  tinrln'.s.»ied  an<l  got  r«ady.  Tho  nurw  usually  covera 
her  lap  with  a  ttiat-kintOHh  and  blatiket,  then  ua*'A  tlannd  and  a<tap,  citpcei- 
^timlly  aUnit  the  buttocka  and  other  folda  of  the  akin,  ptita  the  infant  in  its 
bath  for  a  minute  or  so  to  remove  the  aoap,  and  then  raiiid]y  driea  it  with 
a  Boft  towQl.  As  the  infant  get«  older  it  mav  I«  allowed  to  8tay  longer  io 
its  bath,  a«  it  can  atand  the  wttt«r  bctl<^r,  For  ulder  children  a  morning 
flponge  ali  over  vrith  tepid  or  cold  water  ia  iuvigoniting  aud  hualthful; 
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delicale  children  shouhl  atand  witli  tlieir  feet  in  vvunn  \vater  dnring  the 
spouging  process.  They  should  hc  \vell  rubhfd  dovvn  with  h  \va,rm  towel 
after  the  douehe. 

Clolhing. — The  most  unsatisfacfcorj  articie  couiiected  yn\\\  aa  iafanfs 
vvai-drobe  is  the  napkiu,  and  the  sooner  the  infant  can  he  taught  to  do  with- 
out  it  the  better  it  wi]l  be  for  its  hejilth  and  couifort.  It  should  be  the 
aim  of  every  good  uurae  t<»  train  the  iufant  to  do  \vithout  a  napkin  as  soon 
aa  possible.  Whene\'er  a  napkin  is  wetted  or  aoiled  it  should  be  at  ouoe 
removed,  and  tlie  infanta  buttocka  cleauBed  Nvitli  soap  and  \vater,  carefnlly 
dried,  and  a  elean  wurm  napkin  ap]>Hed.  Uneleauliness  in  this  respect,  and 
contact  of  \Yetted  uapkins  •vsith  the  skin  for  any  leugth  of  tiine,  is  certain 
to  produce  fretting  and  irritation  of  tlie  akin.  Po\Yder3  are  unnecesaarj 
in  healthy  infants  if  the  akin  is  Nvell  dried,  but  if  there  is  rednesa  or  excori- 
ated  i*kin,  the  iitfected  part  after  deansing  and  drviug  niay  be  dusted  witli 
stareh  antl  boric  acid,  or  startli  and  zine  oxide;  \vliatever  powder  is  used,  it 
should  hii  Jlnely  gi-ound.  Oiutmenta  are  grea8y,  dirty,  and  often  injurious. 
To  smeiir  an  ointment  over  a  half  cleaued  and  stili  Hlthv  "  uapldu  area" 
is  to  invite  disease.  It  requires  a  good  and  capable  uurse  to  keep  tho 
buttocka  of  an  iufant  in  a  healthy  state  when  it  is  suftering  from  severe 
diarrliLfa.  Soded  napkins,  especially  if  the  infant  Lq  gullering  from 
diarrhcea,  ought  never  to  be  allovvcd  to  accunuilate  in  the  nui'aeiy  or  bath- 
rooni.  The  diarrhcea  stools  of  an  infant  are  fretiuently  cajjable  of  eonvey- 
ing  infecLion  to  otliers,  and  in  cou9equence  should  l>e  removed  from  the 
nur8ery,  aud  if  possible  disinfected,  by  immediate  boUing.  The  nurse'8  hands 
should  be  GarefuUy  washed.  Where  it  is  not  possible  to  tiiainfect  by  boiliiig 
at  once,  the  soiled  napkins  should  bo  well  covered  with  earbolic  povvder  and 
placed  in  a  pan  fitted  witli  a  lid.  The  pan  should  preferably  be  kept  ont  of 
dcwr8.  A  Htill  lietter  plan  of  disposing  of  soiled  napkins  is  to  buru  theui  at 
oncc  on  rcmoval,  but  if  this  is  priictised  the  napkin  should  consist  of  a  tri- 
angular-shaped  pitate  of  soft  Gauigee  tiaaue,  which  can  readily  be  made  in 
the  houseliold,  or  can  be  obtained  ready  made  and  stitehed  (kuapkinettes). 
No  napkin  must  be  applied  tightly.  The  bioder  is  required  to  keep  the 
dressing  ou  the  navcl,  and  wh6n  the  navel  cord  is  separated  it  is  no  longer 
recjuired.  The  broad  flanuel  bandage  which  is  U8ually  applied  round  the 
alidomen  of  infants  is  ot"  usc  as  a  protection  from  cold,  but  applied  as  it 
ofton  is,  it  compresses  the  lower  part  of  the  chest,  preventing  or  hindering 
the  expansion  of  the  lower  lobes  of  the  lungs.  There  can  be  no  good  and 
much  harui  may  lie  done  in  bandaging  the  infant  up  tightly.  The  abdo- 
men  varies  in  girtli  from  tirne  to  tirne,  according  to  the  distension  of  the 
intestines  with  gas.  and  an  elastic  open  material  is  much  better  for  a  cover- 
ing  than  an  unyielding  bandage.  A  Shetlaud  \vool  abdominal  belt  fultibi 
every  purifose,  and  canuot  compress  or  overJoad  the  abdomeu.  Witli  regard 
to  the  other  articles  of  clothiug,  they  should  be  warm  and  loose,  Ijeing  con- 
structed  for  utility  rather  than  show.  The  infant's  "  long  clothes  "  should 
be  placed  in  a  rauseum  as  relics  of  antirjuity,  they  are  very  inconvenient 
and  useless.  If  the  garraents  are  made  to  reach  three  inches  l)elnw  the  feet 
they  will  be  long  enough  for  warmth  and  eomfort.  It  is  advisable  to  have 
the  clothes  cut  so  that  they  aH  open  in  front  or  ali  open  behind.  not  somei 
in  front  and  some  behind ;  this  is  done  as  being  more  convenient  in  dress- 
ing and  uudressing,  there  beiug  no  occasion  to  turn  the  infant  first  09  its 
back  and  then  on  its  face.  Shetland  woollen  veats  and  overalls  of  the  same 
material  are  uaeful  to  cover  the  legs  and  thigh  and  enclose  the  napkin. 
Kuitted  woollen  socks  should  be  woru  e3pecially  in  Avinter.  The  shoea, 
should  be  of  soft  material  and  of  rational  shape,  so  aa  not  to  compreas  thej 
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toes.  When  ihe  uliild  chu  run  about  sandala  may  be  vrom  in  Ihe  house, 
but  they  are  hardlj  lit  for  our  climate  out  of  doors,  except  perhaps  during 
a  suminer  holidaj  at  the  sea-side.  I?y  ten  months  or  a  year,  it'  the  infant 
has  l)een  iiroperiy  trained,  tho  uapkin  may  be  dispensed  with  during  the 
day  tiiiie,  aa  accidents  \vill  be  rare,  though  it  may  be  stili  retjuired  nt  night. 
When  the  napkin  haa  been  abolished  a  Shetlaud  wool  coml>inati()n  wora 
next  to  the  (dcin  ia  very  suitable  for  wear.  A  knitted  woollen  cap  of  a 
Tam-o'-Slianter  or  buccaneer  shape  for  v-inter,  and  a  soft  straw  hat  for 
suinmer,  ure  much  preferable  for  outdoor  wear  to  most  of  the  headgears 
niade  8pecially  for  infauts. 

By  the  tirne  the  infant  is  beginning  to  crawl  about  and  atteiupting  to 
walk,  the  frock  and  iuner  garmeuts  are  shorteued  so  as  not  to  impede  loco- 
motiou.  It  is  a  gretit  coDvenience  at  this  time  to  be  ablo  to  do  away  with 
the  uapkin,  as  it  is  always  slipping  and  coming  otf.  The  legs  and  buttocks 
want  protection,  and  woollen  or  flaunel  dravsers  sliould  be  provided ;  but 
much  trouble  comes  froni  vvettiug  if  tlie  child  has  not  been  properly  trained 
and  teuded.and  much  washing  and  slirinking  of  vvooUen  garments  is  the  result. 

ParentM  rarely  Uike  much  troul)le  with  regard  to  the  make  and  shape  of 
children'8  boots  and  shoes,  and  the  ordinary  l)oot  aalesman  cares  for  noihing 
but  smurtness  in  his  ware8.  It  is  possible,  however,  to  have  a  good  selection 
of  rationaUy  sha])eii  boots  and  shoes  for  both  boja  and  girla,  which  will  not 
unduly  raise  the  heel  and  compress  the  toes. 

Fresh  Air. — No  infant  or  cliild  thrives  if  it  ia  kept  indoors  in  atuflV 
rooms  for  vveeks  and  uionths  together.  This  is  certainly  true  of  infants  in 
hospitals  as  well  as  in  private  houses.  If  the  weather  is  favourable  the 
'  liewly-boru  infant,  if  strong  and  vigorous,  may  be  taken  out  in  its  nuT8e'8 
the  eud  of  the  first  week.  If  tlie  vveather  is  cold  it  raay  l)e  warmly 
anil  ttiken  for  a  walk  in  a  wanned  room  with  the  vvinilovvs  tl»rown 
open,  BO  as  to  accustom  it  to  the  fresli  air.  When  a  levv  weeka  old  it  should 
go  out  daily  in  its  cai-riage,  aud  if  the  weather  is  c<»ld  a  wanu  water  bottle 
sljould  be  provideiL  The  childs  carriage  should  have  four  wheel8,  be 
mounted  on  goo<l  spriugs,  and  arranged  so  that  the  infunt^s  airing  is  taken 
lying  down.  Mail-carts  are  ali  very  well  for  older  children,  but  for  infants 
under  a  yeHr  or  eighteen  roontljs  the  sitting-up  poaition  is  too  trying,  and 
they  often  want  to  sleoj*  \vhen  in  the  ojten  air. 

Slerp.—Th(i  newly-born  infant  u»\ially  sleeps  most  of  the  first  few  day8 
of  its  life ;  it  is  some  time  in  shiikiu^  off  the  letli;4rgy  of  prenalal  life. 
This  drc»w8iucs8  is  e8pecially  \vell  uiarkcd  iifter  a  proloiigo«!  labour  and  in 
infants  \vho  are  bcim  prematurely,  aud  it  is  probably  due  to  the  effects  of 
imperfectlj  aerated  blrx)d.  AH  through  infaucy  the  healthy  infant  sjjends 
much  of  it«  time  in  sleep,  and  it  is  well  for  ali  concorned  that  it  doe«  so.  It 
wakc8  up  hungry  und  cries,  its  hunger  is  appeased  by  food,  and  it  8hortly 
»Imps  off  to  sleep  agaiu ;  U8ually  the  Wiiking  hours  during  the  first  few 
Nseeks  of  lifo  do  not  amouut  to  more  tiiau  three  «ir  four.  After  tho  first 
mouth  tho  infant  is  more  alive  to  its-  surroundings,  e8{>ecially  during  the 
daytime,  but  it  ahould  sleep  continuously  from  eleven  at  night,  aftcr  being 
fed,  till  four  or  live  the  foll(>wing  m«>rning  aud  some  dxteeu  or  eighteen 
hours  out  oF  the  twenty-four.  Al  8ix  mouths  of  agc  the  healtliy  infant 
h.ia  grHdually  imdorgono  a  "  mind  awHkeiiing,"  and  is  no  longer  (M»nk*nt  to 
»loep  tlK-  livclou^'  tiuy  whcu  tlien^  is  so  umch  of  movemeut  and  cluinge 
going  oii  around  it ;  it  requin!«,  however,  one  or  two  na|>s  dtiring  the  day. 
and  should  Hleep  continuou8ly  through  the  night  after  its  last  meal.  AH 
through  earlv  cliildhood  a  midday  rest  m  a  neceaait^  for  the  musclea  and 
ncrvoufl  mcchanism  of  the  child'H  b<xly. 
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The.  djspeptic  infant 


jlly  a  bad  sleeper,  and  often 


out  the 


usuaijy  a  baa  sieeper,  and  oiten  Aveai-s 
patience  of  its  niirse  and  niother  by  its  wakeful  ways.  In  earlj  rickets  this 
is  especiallv  bo  :  the  infant  8weat8  profuselv,  »pparentlj'  guflers  from 
pains  and  aches,  and  its  uervous  sistem  is  in  au  irriUil>le  condition.  The 
heHlthy,  phlegmatic,  good-nattired  baby  is  a  good  eleeper,  it  is  not  easilj' 
arouscd  by  noises.  and  givea  little  troulile  to  its  nurse  or  parents.  The 
excitable,  ueurotic  intant,  vvliich  is  perhaps  made  wor8e  by  injuilicious  ex- 
citements  allovved  by  its  parents,  is  a  bad  sleeper:  it  will  not  go  to  sleep  in 
the  daytime,  it  wakes  up  with  the  slightest  disturbance,  at  night  it  will 
perhaps  lie  uwake  fur  hours.  W}ien  a  tooth  is  being  cut  and  the  giims  are 
Hore  and  8wollen,  restless  niglits  are  comrnuu,  as  every  uiother  knovvs  by 
experience.  Careful  feeding,  good  training,  and  avoidance  of  excjtenient 
of  ali  aorta  and  kiuds.  are  the  best  preacriptions  for  \vakeful  babies.  "VVTule 
bromides,  cbloral,  pbenacetin,  etc.,  are  useful  and  perhaps  nece8Hary,  \vhen 
given  iinder  medical  directiou,  for  some  definite  trouble,  as  tooth-cutting, 
they  are  baneful  for  haliitual  nse,  and  in  the  Fiands  of  a  reckless  niirse  are 
highlv  daugerous — the  pitcher  goes  i)erhap»s  once  too  often  to  the  fountain  I 

Wdijhing-Chm't8. — Every  nui'sery  should  be  provideil  vvith  a  weighing- 
inachine,  and  the  infanfa  weight  may  be  conveniently  recorded  on  a 
"  \veight-chart,"  Weighiug-inaehine3  which  necessitate  shnging  up  the 
infant  to  a  hook  are  inconvenient  to  nse,  on  account  of  the  struggles  of  the 
infant,  and  are  dangerous  iu  the  hands  of  a  carelesa  nurse.  A  erudle  fitted 
over  a  spring  balance  vvith  a  dial  (Ha\vk8ley's),  the  poiuter  of  which 
indicates  28  Ibs.  by  2  onnces,  or  the  "  Victoria  combination  scales,"  \vhich 
weigh  to  Gl  Ibs.  by  half  ounces,  make  exce]lent  vveighing-maclnnes  for  the 
nuraerj.  Weighing  once  a  week  is  often  enougli  during  health  ;  c^ire  must 
be  taken  to  weigh  at  tiie  Siime  tirne  of  day  eaeh  \veek  in  order  to  get 
average  results.  An  error  is  eaaily  iutroduced  if  čare  is  not  takeu  to  weigh 
exactly  nnder  the  same  conditions  from  \veek  to  week.  Charts  can  be 
obtained  (Hawksley'8),  resembling  temperaturo  charts,  with  spaces  for  the 
weight8  to  be  niarked  in  each  week,  and  there  is  a  dotted  line  indicating 
the  average  weight.  It  is  the  weight  rather  than  the  age  whicli  must  be 
the  guide  to  the  amount  and  strength  of  the  ibo^l  given  to  the  infant ;  but 
account  will  also  have  to  be  takeu  of  the  nge  and  as  to  whether  the 
infant  is  abnormally  fat  (see  "  Children,  Development  and  Clinical 
Examination  of"). 

Milh-Supiihj. — The  greateat  čare  niust  be  exerci8ed  in  securing  niilk  for 
the  nurserv  which  is  of  good  qnality  and  purity.  It  is  aetonishing  how 
little  trouble  is  often  taken  by  the  heads  of  a  household  to  sati8fy  them- 
eelves  in  this  matter.  Thcy  aecept  without  demur  the  Hction  of  a  "  special 
cow  kept  for  infants"  and  the  various  statemeuts  of  the  dealer,  backed  up, 
as  they  U8uftlly  are,  by  tlie  pious  opiuion  of  the  cook.  The  c'ity  dweller. 
unfortunate]y,  bas  to  take  his  milk  on  trust,  and  bas  no  means  of  ascertain- 
ing  if  the  mllk  comea  from  healtby  cow8  free  from  tuberculosis  or  other 
disease ;  that  thev  are  properly  IVd  and  cared  for,  and  that  the  milk  is  not 
Ibuled  in  any  way  during  the  milking  procesa  or  in  tranait.  Host  of  the 
milk-8upply  of  a  city  comes  from  a  distance,  as,  for  instance,  some  of 
Che.sliire  and  I)erby8bire  milk  goes  to  supplv  London. 

Whenever  it  i.s  possible  the  distance  for  milk  to  travel  ahould  not  be 
great,  so  that  the  mornings  milking  may  be  debvered  before  breakfast  of 
the  same  day,  and  the  afternoon's  milking  in  the  evening  for  tlie  nighta  con- 
Bumption.  It  is  liest  to  have  the  udlk-supply  for  the  lioust^liold  put  up  at 
the  dairy  in  clean  sterilised  quart  or  pint  bottles  with  "lightning"  stoppers, 
and  in  this  way  delivcred  at  the  house.     This  saves  the  risk  of  contamina- 
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tion  by  the  dust  ol"  the  street  and  hj  dirty  vesaels  in  ihe  household.  If  the 
milk  is  tlirty  or  coloured  it  is  more  readiljr  detected  when  in  a  glasa  bottle 
Ihan  in  an  opaque  vesBeL 

The  foddering  of  the  cow8  is  a  matter  of  much  importance  when  the 
milk  is  to  be  supplied  to  infauts.  The  food  of  the  cow8  should  largely  con- 
sist  of  dry  fodder,  such  aa  liay,  coru,  meal,  \vith  a  moderate  proporLion  of 
fresh  food,  sueh  iis  clover  and  grass  in  the  summer  and  lieets  or  mangels  in 
the  wintor.  An  exclu8ive  diet  of  green  food  does  not  produce  the  Ijcst  milk 
for  infants,  the  latter  often  euffer  from  dyHpep8ia  'vvhen  the  covvs  are  first 
turned  out  in  the  Hpring.  Oilcake  and  turnij«  should  only  be  used  in  small 
quantiue8,  if  at  ali,  and  refuse  from  brevveries  shouM  be  ab8olutely 
forbiddeu. 

The  risks  of  the  milk  being  contaminated  are  not  ended  when  it  leaves 
the  de.der,  the  beet  of  milks  will  go  wrong  if  Ciire  is  not  taken  in  storing 
the  milk  in  the  household.  Almost  any  vessel  is  thought  good  enough 
by  the  cook  to  receive  the  mornings  or  evening'8  milk.  Beer  juga,  pie 
disbea,  pudding  luisins  are  perhaps  requisitioned  for  the  puq)08e,  vvliile  the 
vesaels  are  kept  in  a  hot  kitchen  or  nurBery  or  in  the  foul  air  of  a  cellar. 
Dust  is  allovved  to  settle  in  the  milk,  and  with  the  dusl  come  numerous 
micro-organisma  The  milk,  as  was  said  above.  should  preferably  be 
delivered  in  bottles,  and  the  bottles  should  be  stored  in  a  cool  plače  or  in  an 
ice-chest. 

It  is  a  good  plan  directly  tlie  milk  arrives  in  the  household — especially 
during  vfarm  weatber — to  Be])arate  the  infant's  milk  from  the  household's, 
and  at  once  Pasteurise  or  sterilise  the  former.  This  may  be  done  in  one  of 
Hawk8leys  sterilisers,  or  one  of  the  "sentinel  milk  sterilisers,"  both  of 
which  are  convenient  for  the  purpose.  The  milk  should  be  quickly  cooled, 
and  stored  in  a  cool  plače  (see  "  Infant  Feeding  "). 

The  simpler  the  feeiling- bottle  the  better;  perhaps  the  best  of  ali  are 
those  sent  out  with  Soshlets  sterilising  a]>paratu8,  or  those  of  a  simihir 
mak&  These  are  round  bottles  which  staud  upright,  have  fairly  wide 
mouths,  and  will  stand  ecolding  or  boiling.  A  narrow-mouthed  bottle 
wilh  flat  sides  does  not  admit  of  being  so  readily  cleaned  with  a  ring 
brush  as  the  nbove.  Fiincy  bottles  provided  wth  thermometers  should  he 
avoi«le<l.  Tlie  tejits  should  bo  large  enough  to  l>e  turned  inside  out  and  cleaned 
with  a  tooth  liruah.  No  tul«?  Ix)ttle  should  be  emjjloved.  After  use  the 
bottle  should  bo  well  riuaed  out,  ali  rtocculi  or  deposit  removeil  with  the 
deaner.  the  bottled  scalded — or,  better,  boiled — and  placed  on  a  račk, 
mouth  downward8,  to  drain.  The  teat  should  be  cleaned  inside  and  out 
and  set  to  dniin.  On  no  ticcount  permit  the  nurse  to  put  the  teat  of  a 
reiidy  (diarged  feeding  bottle  into  her  mouth  to  taste  the  food  and  test  its 
teiii]torature. 

Mouth  ntid  Teeth. — The  careful  nurse  w-ill  daily  examine  the  infant'8 
mouth,  and  note  the  condition  of  the  gums  and  mucous  membrane  of 
the  tongue  and  cheoks.  Any  accumulation  of  food  should  1)6  cleaned 
awfty  wilh  a  brush  wettcd  \vjth  weak  (!'oudy'8  fluid.  Infants  aro  very 
lialile  to  aphthouM,  iNirjisilic,  aitd  oIIkt  forins  of  Htonuititi."!,  aud  ilie  guni)i 
bccome  sore  during  deutition  and  Bpongy  in  8curvy.  The  varions  forms  of 
stomatitis  aro  due  to  a  loweretl  vitality  of  the  mucous  membrane  and 
infection  with  the  oidium  albicans  and  various  bacteria  and  cocci.  There 
IB  no  more  eertain  way  of  introduciug  these  organisms  than  by  using  dirty 
teata  to  tlie  feeding  Irattlea,  or  by  allowing  the  infant  to  1.ie  constantly 
Hucking  a  blind  teat  or  "comfort,"  The  "comforl "  is  (jonlinually  droppiug 
oul  of  Ihu  infauts  uiouth ;  it  falls  on  the  tloor  of  thv  uurserv,  iu  Ihu  lUrt  of 
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the  Btreet,  or  tlie  Qoot  of  a  tramcar,  aud  is  proniptly  repUiced  in  the  infant's 
mouth.  It  can  hardly  be  a  matter  of  surprise  to  find  that  tliB  iniant  aooaer 
or  later  auffers  troin  stomatitia,  and  in  the  caurae  of  tirne  tubcrculous  cervical 
glands. 

Tlie  teeth  require  constaut  supervisiou  during  infancj  aud  childhood, 
but  uulortunatelj',  in  spite  of  everj  čare,  bad  teetb  are  eominon  enoiigh. 
The  good  mirse  or  mother  will  aee  that  the  inianfs  or  child'3  teeth  and 
guma  are  cleaned  daily,  and  Avill  note  any  aoreness  of  the  guras  or  incipient 
decay  of  the  teeth.  The  cleansing  procesa  may  bo  effectud  with  a  soft  rag 
in  the  ease  of  iufanta,  4ind  a  aoft  tooth  brush  for  older  diildren.  An 
alkaline  antiseptic  aolution,  aa  for  instance,  soda  aud  thyniol  or  a  good 
tooth  powder  may  be  used.  (Precipitated  chalk,  4  oz. ;  powdered  cind  aoap, 
i  oz.;  carbolic  acid,  20  dro|>8;  otto  of  roses,  5  dropa.  Fedltif.)  Not  nim;h 
can  be  done  in  the  way  of  filling  ciirioiis  niilk  teeth,  e.Kcept  perhapa  the 
mokra,  and  Toiing  cbildren  are  not  ahvay3  very  tractable  \vhen  on  a  viait 
to  the  dentitl  surgeoii ;  but  \viien«ver  uaries  ia  diacovered  iu  any  o:"  the 
permaneut  aet  no  tiiue  8h<nild  b«  hint  in  having  theni  attended  to. 

DUts  (sec  "  Infaut  Fwding"). — During  the  firat  yefl,r  of  Itfe  the  infaat'8 
food  consiats  entirely  of  tiiiids  in  the  form  of  milk  or  milk  fnod  After  six 
or  aeven  months  of  age  it  is  usual  to  al]o\v  some  8tEU-chy  food  to  be  niixed 
with  the  milk,  aa  for  iuatance  thiu  barley  gruel,  oatmeal  gmel,  or  ruaka 
niade  in  bo  a  gruel  \vith  hot  %vater.  The  food  mnst  be  thin  enough  to  pasa 
throngli  the  nipple  of  u ,  feeding-bottle.  Healthy  infanta  do  not  require 
either  mulled  food  or  pejjtonised  food.  The  rniatake  that  motliers  are  apt 
to  make  during  th«  lutter  half  of  the  tirst  yeiir  is  to  give  loo  much  8tarchy 
food.  makiiig  the  food  too  thick  and  pasty.  Children  so  fed  are  apfc  to 
be  overfat  iind  constipated,  and  suHer  perhapa  from  flatalence.  Another 
mistake  wbich  is  perhapa  as  common  is  to  give  infants  more  undihited  milk 
thau  tliey  can  properly  digeat.  Tliev  pasa  pale,  curdy,  and  foul-smelling 
atools,  and  Jiave  »liateuded  aud  rounded  abilomens. 

After  the  end  of  tlie  first  yeur  the  feedtug-bottle  ia  gradually  diapensed 
\vith,  the  child  driuking  out  of  a  cup  or  beiiig  fed  with  a  spoon.  Thia 
change  often  takea  some  tirne,  aa  the  i-bild  ia  «lumsy  at  first  iu  drinking, 
and  spluttera  and  chokes.  The  staple  food  during  the  seoond  year  ia  milk. 
from  one  to  t\vo  piuta  beiiig  taken  in  the  twenty-four  honiu  The  diet  ia 
now  more  varied  than  diiring  the  first  year;  thin  milk  puddings,  bread 
and  milk,  hominy  or  oatmeal  porridge,  eggs,  broth,  gravy,  co<>ked  vegetablea, 
and  cooked  fruit  boiug  t.4tkeu.  Batcher's  meat  nmy  be  giveu  in  amall 
quautitie8  OQly.  It  should  be  underdoue  and  Hnely  ahredded,  The  aame 
miatako  ia  frequently  made  at  thia  tirne  aa  during  the  firat  year,  namely 
giving  too  mueh  tliick  Htarchy  food.  Thick  oatmeal  porridge  ia  heavy,  and 
not  ea8y  t't  chgest,  aud  ao  is  bread  and  butter  in  large  quantitiea.  The 
same  niay  bo  ajvid  aa  regards  milk.  More  milk  ia  often  giveu  than  the 
child  can  digeat,  and  decomposition  of  the  proteida  takea  plače  in  the 
bovvels,  and  the  atoola  are  foul  and  untiealthy.  Five  lueala  a  day  are  enough, 
the  eliief  meala  being  breakfaat  aud  dinner,  and  on  no  account  allow  food 
of  any  aort  ei>r  fruit  or  svveeta  betvveen  ineala.  Lot  the  diet  Ite  varied ;  avoid 
a  one-aided  tliet. 

Alter  the  child  haa  entered  its  third  vear  and  haa  cut  ali  ita  milk  teeth 
a  stili  more  \aried  diet  may  be  allovvcd.  Bread  and  milk,  oatmeal  or 
homiay  poiTidgc  foUovved  by  brown  bread  and  "  bacon  drip,"  or  ot'casionally 
an  egg,  may  he  given.  It  ia  a  mistake  to  make  the  aecond  course  too 
tempting,  or  the  bread  aud  milk  will  l>e  left  but  half  fiuisbetL  Svveets 
in  the  shape  of  jam  or  mnnualade  bad  beat  be  left  till  tea-time.     Not 
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luch  should  be  taken  at  eleven  oclock  lunch,  a  biacuit,  or  a  ctip  of 
milk  is  quite  enough,  auJ  many  children  do  best  \vithout.  At  dinner 
fresh  fisL,  fowl,  or  fleah,  with  cooked  vegetables,  fonn  the  chief  part  of 
tbe  meal ;  tbe  putatoea  sliould  l>e  masbed  and  aieved,  and  tbe  green 
vegetables  thoroughly  cooked;  Boups  and  broths  may  be  given  for  a 
chaiige.  The  second  couree  may  consist  of  light  puddings  and  cooked 
fruit.  Rice,  sago,  tapioca,  with  8tewed  appks,  pears,  prunea,  or  jellics, 
are  good.  Ali  forms  of  pa8try,  suet  puddings,  "trifle,"  or  jam  tarta,  are 
bad.  Raw  fruits,  as  apples,  pears,  ligs,  banauas,  should  c€rtaiuly  not  be 
givuu  to  children  ol'  weak  digestion  ;  orange  and  gTaj>e  juice  or  pulp  are 
much  better.  A  plain  tea  is  ali  tbat  is  required ;  eggs,  tish,  sartlines, 
etc.,  are  unnece88ary  and  of  doubtful  utility  at  thia  meaL  Bread  and 
butter,  jam,  or  marmalade,  a  sponge  cake,  may  be  allowe<i,  vvith  uiilk 
aud  \vater  to  drink.  Avoid  rich  cakea  and  jam  puHs,  tea  cakea  or  hot 
biittered  toast.     For  supper  a  cup  of  cocoa  is  light  and  nourishing. 

Great  stress  must  Imj  laid  ou  accustoming  children  to  eat  8lowly  and 
niasticate  their  friod,  \vhile  taking  čare  that  their  teeth  are  seen  to,  and 
their  food,  e8pecially  butcher'«  meat,  is  tender  and  cut  vip  finely. 

It  cannot  be  urged  too  8trongly  that  eating  betvveen  meals  is  phy8io- 
logicalIy  wrong;  the  stomach  re^uires  rest,  and  is  certain  to  get  out  of 
order  if  too  coutinuouBly  \vorked. 

Encourage  tidy  habits  at  uieal  times  and  8implicity  of  linng,  while 
providing  a  suitalile  variety  of  fiKnis.  Encourage  a  cbild  to  clear  up  its 
plate  and  finish  ita  milk,  but  do  not  force  a  child  to  take  food  against  its 
will :  a  little  starvation  can  do  no  possible  harm. 

LITERATURE.— BoTCH.     Hygitne  anditedical  Tre*dmerU  ({f  CMldren.—XHmtx.     Jfmith 
in  ihe  ^Vurwry. 


Nursitig,  Tralning  for. 

The  occupation  of  nursing,  that  i«,  women  fully  equiiiped  in  the  art 
of  caring  for  the  sick,  ought  now  to  lie  raised  to  the  dignity  of  a  profcs-sion, 
and  tlK»3c  who  have  obtained  the  distinction  should,  by  some  ad«'qunt«' 
]in»ce88of  registration,  lx;  proU-ck-d  from  tlioso  \v1im  have  had  ari  iuoomplete 
trainiiig.  "The  Royal  Instituiion  of  Rt-gisU-red  Nursiis"  is  a  »U-p  in  the 
right  din-ctiou,  but  is  not  8ufliciently  eouipn-hfnsive. 

Hefore  1840  the  only  available  asaistanc«  obtainable  outside  the 
membera  of  the  famiiy  circle  in  caaes  of  illneHB  were  the  untrained 
tjer\'ices  of  a  respectable  woman  who  had  probably  no  voeation  and 
c»'rtainly  no  training.  The  pure"Gamp"  tyiv  immorLalifM?d  by  l)ii;k«'n8 
is  f<»rlunately  n<iw  almost  a  malter  of  biKtorj'.  Th»^  firnt  uttcmpt  at 
training  nun«'«  waH  th<;  i*stabliKhmont.,  in  thi-  uiidilh*  of  b\«t  i-entury,  of  au 
A.MfhK-iation  of  NurHiug  Sifiters  by  Mm.  Fiy,thr  cflrbmt*'«!  Quakea'H«.  Tbe 
object  wa8  U>  obutiik  a  lxHly  of  n'H]xrctablu  womun  vvith  a  few  monlhs 
experience  in  an  hospital,  who  would  atteud  aick  peoplu  in  their 
bouies.  Shf>  hojted  to  st-cun*  for  them  fair  reniunerotion  for  their  work, 
and  a  small  pt-nsion  after  thirty  yriiTy>'  ««_'r\ic».i.  Miss  Niglitingalt!*« 
ex|X'rience«  in  the  Crimean  War  gavr  an  imiM-lu«  t-o  tlm  \vork  by  Hbowing 
tlie  ntHMl  for  nursMH,  .Sh(>rtly  «ft«'r  l)m  a  nebool  of  nursing  was  insiitut«><l 
at  St.  ThotuA^V  Htispital,  London.  Mo«t  of  the  hoMpitam  follow»(l  tliis 
eiample  and  Htarted  scboolti,  \vitli  the  object  of  training  nun«*-«  and  thus 
atforiling  the  pulilia  tlu?  Usnetit  of  tht-ir  aervices  fither  in  privatt«,  di«trict,  or 
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hospital  \\ovk.  At  the  present  tirne  so  great  has  lieen  the  increaae  in 
uursinj;  lliat  almost  everyone  in  a  poailion  to  p{xy  from  30s.  to  £2 :  2s. 
weekly  cau  be  nursed  by  a  \voman  claiuiing  to  \)e  fully  trainetL  Hovv- 
ever,  ou  this  point  of  training  the  greatest  diverRity  uf  opinioti  prevails. 
For  oxampl(>,  any  wninaii  cnn  call  hers(*lf  a  fuUy-traiiKHl  utid\vife  or 
niODthly  iiurse  who  has  liad  a  liritif  coiirsi!  of  three  moiitha'  instruction  iu 
practical  miil\vifHry,  aiiil  Iias  recelved  a  diploma  from  the  Lomlon  OI>stet- 
rical  Sooi*^ty.  On  the  other  hand,  a  Tvoman  who  ha«  attor  a  three  year8' 
conrsc  t>4"  inslructiou  in  a  general  hospital.  anil  therfhy  qualitied  as  a 
fully-trained  imrst\  and  has  theu  devoted  three  or  more  moiiths  to 
oltstetric  -vvurk,  and  obtained  a  certiHcAte,  do^s  not  rank  any  liigher 
than  the  ont;  jnst  refeirod  to.  This  ia  Kurely  anomaknis.  Thf  same 
may  be  said  of  niassfur.s,  curtiticates — so-ealled — can  bo  guint'd  by  any- 
oiie  chcRjsing  to  atteud  a  very  short  course  ot'  leeturts  and  ptty  a  small 
fee.  On  the  other  liand,  a  certitied  Swediflh  mass^use  is  ou  a  ditTerent 
footing,  Bhe  \vill  ouly  have  acquired  a  certiiicate  after  three  to  four  year8* 
training. 

Thus  there  ia  as  yi't  no  recognised  accepted  general  8tandai\l  of 
attainiiieni  for  certifleil  nurses.  Uutil  nurses  cnn  l)e  placed  on  a  proper 
fo<3tiiig,  ho\ve,ver  \vell  trained,  and  hovvever  efficient  they  be,  they  cau 
never  obtain  either  th«  yH)sition  or  ])ay  to  which  the  hest  are  eutitled  uutil 
the  medical  piofession  anil  public  have  the  meaus  of  diHerentiatiiig 
between  good  and  hail  liy  some  other  means  thau  pleasant  or  jiainfid 
t'Xpi'rifnce. 

Bid"ort>  dfscriljing  tho  various  methods  of  training  that  are  open  to 
vvomi^u  di'sirous  of  bfcomiiig  mirses,  it  i?  \vell  to  make  it  clear  tliat  to  ]>e  a 
really  gumi  nurse  one  needs  the  best  training  availabte  us  wtdl  as  a  uatural 
disposition  fur  the  prolbasion,  Ti'aiuiiig  alone  \vill  not  trausfonn  an  im- 
posaible  nature  iuto  that  wLich  is  reqimed  for  a  good  nursc. 

Training. — It  is  much  to  be  desired  that  we  in  this  country  should 
adopt  some  such  8y8tem  as  that  tried  in  America  for  some  years  past, 
vvhich  has  been  found  to  anawer  we.ll.  In  1889  tt  colU-ge  nf  nursing  wag 
started  in  connection  wiih  one  of  tJieir  mrdical  schoids  and  liospitaL  Iu 
this  training  institution  the  proiiationcr  uura(!8  receive  no  piy  during  the 
coui-ae.  A  tliorough  training  is  rightly  regarded  as  adeqnate  remuneration. 
A  short  outline  of  the  course  ol'  instniction  at  one  of  the  inslitutious  \vhitdi 
can  rightly  cLaim  to  be  reganled  as  :».  propcvly  equipjx'd  coUege  of  nursing 
is  here  giveu. 


The  trnining  school  for  nurses,  Baltiniore,  is  an  integral  nart  of  the  Johns 
Hopkins  Hospital,  and  under  the  same  government.  The  schoil  buildings  are 
witliin  the  hospital  grounds,  but  »eparate  frnni  the  hospital  buildings.  Tho 
Johns  Hopkins  Hospitnl  atfords esceptionnl  ad%'ant«^ge3  fttrtheedueationot  nurses. 
It  is  a  general  hospital  contflining  .'ižU  beds,  ancl  oflering  opportunities  for  a 
tliornugh  antl  varied  practical  experience  in  medica!,  .surgical,  gynK;cologic<U,  and 
obstetrical  wards. 

lustruction  in  the  properties  and  preparation  of  foods,  and  ta  their  application 
to  the  needs  of  the  sick,  is  given  in  a  motlcl  kitchen  equipprrd  for  teaching 
purposes.  Models  and  speciiuens,  uecessarv  for  rlemonstration  in  various  subjects, 
are  obtained  from  the  Jolius  Hopkins  Me4iIeA]  Šc-liool. 

Applicants  wislnng  to  obtain  a  coarse  of  instruction  enclose  a  lett«r  from  a 
clergynian  nutifying  to  good  mornl  character  and  qualiHcatians  for  undertaking 
professionnl  work,  and  irom  a  plivsieian  eertifying  to  st)Uiid  heaSth  and  unim- 
paired  farulties.  Ko  eandidate  wiil  be  considered  vvho  is  not  in  good  physical 
conditiou.  Applicants  niust  not  be  under  23  jears,  nor  uver  'A\  and  of  at  least 
average  iieiglit  and  phyHique.  A  preUminary  exainination  will  be  held  to  show 
that  tliey  have  had  a  good  general  English  education,  and  wliile  this  is  indis- 
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'^^tusable,  applicants  nre  reininded  that  wuiiien  of  8U])erior  education  and 
cultivation  will  be  preferred,  provided  tliey  lueet  the  reijuireinents  iti  other 
particulars.  The  superinteiident  of  nurses  and  principal  of  tlic  training  sehool 
oecide  on  their  fitness  to  work,  and  have  the  power  Uj  dtsiniss  them  at  the  end  of 
tern>  of  probation  or  during  its  course  if  deemed  advisable. 

Those  who  pass  the  exaniinfttitin  and  are  provt^d  satisfactory  during  tho  tt^rra 
of  probation,  are  accepted  as  pupil  nurses,  and  aign  an  agreement  to  remain  the 
three  ye&r8  of  the  eourse  and  oljey  the  rules. 

Courer  of  hustruction. — The  eourse  of  instruction  covers  a  period  of  three  year8. 
The  first  six  months  of  study and  practical  work  is  considered  a  probBtionary  jieriod, 
and  failure  to  pa&s  the  examination.s  and  testsat  the  end  of  this  tiiue  jh  considored 
aluiost  invariablv  a  sullicient  cause  for  the  term ination  of  the  puiJiIs  connection 
with  tlie  sehool.  Y\w  arrangement  of  work  and  study  as  outlined  ljelow  is  in  pursu- 
auce  of  a  detinite  plan  to  nrovide  the  pupil,  b<ifore  ahe  ia  brought  into  contact  with 
her  patientH,  with  sotue  lundaujental  knowlecige  upon  which  the  art  of  nursing 
depends,  and  without  wliich  she  is  unable  to  beneiit  by  the  practical  part  of  her  work. 

The  subjects  are  I/ousf/iold  Economics.  This  uieans  a  careful  stu«ly  of  fixid 
produotion,  luanufacture,  and  cookery  ;  tho  cost  of  food  materiab,  fuels,  and 
cookiug  a[)paratU8  ;  the  nutritive  valucs  of  foods,  their  use  in  special  forma  of 
disease,  anu  their  sftecial  preparation  for  invalida ;  tlie  serving  oi  f<>j<ls  and  the 
planning  of  hospital  dietaries.  Instruction  is  ulso  given  iti  the  niaintenance 
and  adininistration  of  the  household,  including  cotst  and  čare  of  furniehings ; 
supplies  of  lighting  and  heating  ;  and  the  pluriibing,  drainage,  etc.,  of  the  home 
anrl  institutional  laundries. 

SJiort  courses  are  given  in  Ili/ffiene  and  .Sonitftdon,  Anatom;/  and  Phy*iol^nfy. 
This  occupies  a  periou  of  alnjut  three  inouths  with  8ix  hours'  instruction  weekly. 
Mattria  Medica  ;  this  include.s  a  general  outline  of  the  properties  and  usea  of  lirugs. 

In  addition  t«  these  classes,  deinonstrations  are  held  weekly  in  which  the 
pupil  is  taught  the  simpler  practical  part  of  nursing  work,  and  beconios  familiar 
vrith  the  various  appliance«  and  utensijs  used  in  nursing,  tho  preparation  of 
dres^sings,  the  čare  of  instrumenta  and  nmterials. 

Those  who  pass  the  exaniinations  at  the  end  of  this  period  and  give  8atisfactory 
evidence  of  a  general  titne&s  of  di.six}sit ion  and  tenipeninient  for  the  work  of  nunting 
are  placed  in  the  wards  of  the  hospital  for  f urther  work  and  8tudy,  Af ter  entering 
the  vvards  the  pupils  8))end  not  less  than  eiglit  hours  daily  in  practical  work  under 
the  iminediate  supervision  and  direction  of  the  head  nurses  and  ai>si^tant-superin- 
tendenti*.    They  s.j>end  one  to  two  hours  daily  on  demonstrations  and  lectures. 

During  the  tirst  and  second  years  pupils  receive  instruction  and  practical  work 
in  the  inedical,  surgical,  and  gynu;ooloKi<''<^l  warda,  and  also  an  insight  in  the  nurs- 
ing of  infectious  diseoses  and  orthopeaicM.  At  the  same  tinie  the^  Kave  theorotical 
instruction  in  surgery  and  ^n(ecology,  and  lectures  on  infectious  diseaees,  this 
eourse  inciuduig  instruction  in  contagiun  and  iiumunity.  Massage  is  aUo  taught 
at  this  tiine,  and  a  fulljpractical  demonstration  in  thi«  subject  covers  a  perioa  of 
two  months. 

The  seiiior  year  includes  obstetrica,  pediatrics,  nervous  diseaseM,  including  the 
čare  of  tliu  insane,  diseoaes  of  the  s])ecial  senses.  Special  instruction  is  also  given 
in  connection  with  nursing  in  inMtitutions,  in  district,  and  jirivate  nursing.  The 
čare  of  invatidn  and  convaiescentsin  connection  vith  providing  suitable  occupa- 
tion  is  also  dincussed. 

PupiU,  tipon  rompleting  satisfactorily  the  full  terra  of  three  year8,  and  possing 
8Ucce8Bfully  the  tiiial  extiminations,  will  receive  the  diploma  of  the  sehool. 

In  thifl  tvouiitrj'  I  i»nly  know  of  two  hoflpituls,  tlu!  Royal  Infirmarj, 
Olaagovr,  nnd  the  London  Hi>Hpitrtl.  Whiteeliai)i'l,  whiTe  an  att«uipt 
has  b(>en  niado  to  inslitutit  a  H^Mtrm  of  pri<liiuiiiary  training  and 
uXBmiuation,  aud  this  ox{)eriiuent  ha.s  been  attt^ndtHi  with  the  bent  possible 
IW»ult».  The  a^'c  regulation  for  comiueiicinja;  nureinjLj  iu  a  jjeneral  ho»|»itu,l 
beiuw'  butwucn  23  and  25  jt-are  of  a^e,  the  inttTval  of  tiintr  lit-fcircharul 
Oftn  oe  pFOfitably  fillfci  u]»  l)y  tho  win«li(latt?  taking  U'ctim.«8  on  gcni-ral 
nuniiig,  elemeiitiiry  iihy!<iolojry  titid  hygi«'nt',  and  uovirft«'«  uf  pnuiical 
cookery.  Thes«  cla.HH»*8  are  obtainablu  m  dotm^tic  econoiiiy  boIiooIh  and 
clajsaes  throughout  the  coiintnr.  With  Ruch  jm-vinuH  knowIi'dge  a  pro- 
bationer  nur»e'H  powpr  to  protit  l»y  wanl  training  is  gr»'atly  iiiereaMt^ti. 
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There  is  here  appeatted  a  short  account  of  the  pn-aiuL  rcguliitions  tbr 
admission,  etc,  to  general  and  other  })o.spilals.  As  has  beeii  alreadj 
indicated  lIuh  fiills  far  sliurL  nf  the  idcaL 


Tke  f!emT(U  Ho»ftitnU,  containing  froin  fJOO  to  P(X)  Ijeds.— Probationera  must  be 
ljetween  tweuty-tive  and  thirty-live  years  ot"  age,  uiul  after  a  Tiioiith's  triiU  <:an  enter 
for  two  yp^rs'  training  and  tvo  years'  service,  either  in  the  liuspital  or  on  the 
private  nursing  stati  (some  liospitals  only  requii"e  three  years'  training).  Salarv  : 
tirst  year,  k,\i  ;  seoond  year,  £'20.  Nurses  receive  froiu  il24  to  £27  a  yeAr.  The 
whole  or  part  of  the  mdoor  uniform  is  provide<J|,  ajid  some  hospitals  give  the 
outdoor  uniform  as  welh 

There  inay  or  tJiere  may  not  be  an  entrance  examinHtion.  An  esamination  ia 
hekl  each  ye^ir,  and  also  at  the  conipletion  of  the  course. 

AH  applicalions  shoulcl  be  mado  in  wiiting  to  the  matron,  an<J  in  most  institu- 
tjons  a  personal  jnterview  with  the  canrHdatt?  is  an  invariable  rule. 

t'i>nr-Law  JnrirfiKtrteK. — The  a£f»>  limit  is  jounger — twenty-one  to  tlnrty  yeai-s. 
Prot>ationei*s  have  to  putiii  first  three  moiuiis  of  trial.  If  appointcd  proliationtrs 
they  tlien  engage  to  remain  three  vears  in  the  service  of  tht-  iniirmary,  receiving 
lodging,  washing,  and  uniform.  Nurses  receive  reguhir  instruction  from  the 
meaical  otKcers  and  matron,  and  must  pass  eertain  examiiiations  at  the  end  of  the 
third  year,  when  they  receive  a  certiticate.  Twelve  houra  are  spcnt  on  duty  daily, 
and  the  varioua  times  aUowed  off  duty  are  less  tlian  in  a  general  hospital.  In  most 
of  the  intirmaries  the  nurses  have  a  comfortable  house,  aml  eithei'  have  separate 
l)e<Jrooras  or  cubicles.  The  i>alaries  are  :  tirst  year,  £1U  ;  second  year,  £-H) ;  third 
year.  £22. 

Children's  J/oupitais. — Probiitioners  may  commeuce  their  training  at  t  wenty-one 
years  of  age.  A  c-ertiticate  is  u.sufllly  grante<i  af ter  tw(>  y«;ar,s.  Tliin  certiticat«  i» 
of  no  value  for  a  later  appointmcnt  in  a  general  liospitah 

InfectiouK  H<>f/>i(ii/ii.—\]\  iiitiuirieii  of  tfiose  ab<;iut  T.ondon  should  be 
twidres9e<l  to  the  Ulerk,  MRtro|>olitan  A.sylums  Roard,  Emluinknient,  K.C.,  and  in 

firovincial  parts  nppbcations  to  be  matle  to  the  matron  of  the  infeetious  fever 
lOspitaLs. 

in  fover  ho.spitals,  as  a  rule,  the  hoiirs  on  dutj  are  shorter  than  is  usual  in  tlie 
general  hospitals. 

Diftrirt  j,'M/a/«//.--Ahnostall  tfie  county  a.s.sociations  which  endeavour  to  supply 
trained  clistrict  nurses  are  nowartihated  with  thet^ut^ens  JubileeNursing  Institute, 
and  tile  nurses  are  known  as  Queen's  Nurses.  The  objects  of  thp  general  scheme  are 
the  trainitig  of  nunseis  in  tho  .spetial  pi-jictice  of  nui-sing  poor  by  visit-s  at  their  own 
homiis  ;  the.  ])ri)vision  of  a  continuous  siijiply  of  cjualiJicd  superintendents  and 
nurses  to  locjil  associations  in  alhliation  ividi  tho  Institute  ;  the  ensuiing  a  high 
standard  of  (hstrict  nursing  througliout  tlie  itingdom  Ly  effiuient  inspeetion  of  tne 
nurses'  \vork. 

The  fol!owing  qualifications  are  necessary  ; — 

(a)  Ts-aining  in  some  general  hospital  or  intinnary  for  at  least  two  yeai"8  ;  (i) 
Approved  training  in  district  nursing  for  not  less  than  six  months,  including 
monthly  nursing  ;  (t-}  Nurses  in  countrv  districts  must  in  adilition  have  at  least 
thri-^  months'  ai>[jroved  training  iu  mtdwifery. 

During  her  training  the  nurse  uill  receive  £i2:10s.,  with  bmivd,  etc,  and 
allo\vanfei  for  lauiidry.  After  traitiing  the  nurse  nvust  agree  to  serve  the  Institute 
aandistriet  nurse  for  t  woyeai's\v  here  ver  liei- Services  maybe  required  by  theCouncil. 
When  a  Queen\s  nurse Ithe  conimencing  salary  is  usually  £3U,  with  boartl,  lodgiug, 
uniform,  and  an  allowance  for  laundry. 

Applitations  for  training  shoukl  l)e  marle  hy  letter  to  the  Tnsijector,  Oueen 
Virtona"s  Juljilee  Institut«  for  Nurses,  St.  Kat!ierine's,  Ii[ogcnt's  Park,  N.\V.  They 
will  then  be  jnit  in  cnmniunioation  with  the  superintendent  uf  the  liead  branches 
in  London,  Edinburgh,  Dublin,  or  (."nrdiir. 

In  some  rui-al  districts  vvlrere  the  associationa  aie  unable  to  nflbrd  a  cumpletely 
trained  nurse  to  work  in  the  homes  of  the  poor,  an  endeavour  has  been  uiade  to 
roeet  the  neetl  by  giving  women  in  the  villages  an  insight  into  nursing  dnties  as 
will  eiiable  tlieni  to  give  !Vs.sisLance  in  orainarv  cases  of  illness.  Tliis  form  of 
instruction  has  bcen  given  to  a  large  number  ot  village  nurses  at  the  Plaistow 
District  Nurses'  Home,  Esse.K,  under  the  matronship  of  ili.ss  Tsvining.  The 
kno\v!edge  the  nurses  acquire  during  the  six  month.H,  both  as  regards  district 
work  and  midwift'ry,  is  uonderful,  as  far  a.s  it  goes,  but  no  woman  \vho  has 
sufiicient  education  to  jtfiss  the  preliminary  evamination  in  hospital  should  l>e 
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coiitent  \vith  anything  less  than  a  fuU  traiaing  qualitying  them  to  take  elmrge  uf 
ariy  form  of  illuess. 

Midioijfrif  itntl  Monfhhj  Xurisi}uj. — The  London  Obstetrical  Society  Bivea  a 
cortificate  on  passing  the  esaminatioii  pi-ovideti  the  canclidato  has  had  three 
months'  training  in  some  recognis«!  njaternity  institute.  Licenses  t^  midwives 
are  grantf<l  ljy  ihe  I!oyftI  College  of  Pliysicians,  Ireland,  on  tho  candidati«  having 
a  certiticate  ot  six  months'  training  in  a  recognised  lying-in  hckstntal,  und  being 
able  to  pass  the  esamination  instituted  by  the  Board.  This  training  is 
sudicient  when  taken  after  a  three  yeai-s'  course  of  general  nursing,  hut  is 
inadequate  for  the  uiajority  of  women  \vho  go  in  for  this  class  of  niir&ing  without 
any  previous  training.  The  average  age  is  between  twenty-three  and  forty  years 
of  age,  and  the  fee  for  niidwifery  training  is  about  £26,  while  that  for  iQonthly 
aursing  is  generally  snialler. 

The  folluwing  is  a  list  of  training  hospitals  : — 

Oueen  Charlotte's  Lying-iii  Hospital,  iMarylelxine  Road. 

( Jeneral  Lying-in  Hospital.  Vork  Hoad,  Ijioibeth,  S.E. 

ChiphaiD  School  of  Midwifery,  CIaphnm  Koad,  London,  S.W. 

Maternity  Charit.y.  Howard's  Koad,  Plaistow,  £saex. 

Rotunda  Lying-in  Hospital,  Dublin. 

Mrntol  ynrfin^.—\n  order  to  gain  a  certificate  the  nurse  must  pass  the 
esaminaticin  held  by  the  Medico-PsychoIogical  Association  of  (Jreat  liritain  and 
Ireland.  The  regulations  made  by  the  Association  for  the  training  and  certitica- 
tion  of  attendants  and  nursea  for  Ine  insane  are  carried  out  unrler  the  supervision 
of  an  educational  coinuiittee.  Attendants  must  liave  trained  for  two  year8  at  an 
asyluni  recognisetl  for  tho  purpose  liy  the  Council  of  tlie  Association  liefore  they 
cau  enter  for  tlie  exaniination.  The  Hystem  of  training  must  indudc  systeniatic 
lectures  and  demonstrations  h}*  the  niedical  stafF, 

A  register  is  kept  of  ali  ])ersons  who  receive  the  certiticate,  wboee  Dames  uiay 
Im  eraaed,  and  the  certitiiaite  forfeited  in  čase  of  misconduct. 

These  regulations  cauie  into  foroe  after  3l8t  October  1900. 

LITERATURE.— 1.  OsnoKNK's  .S't>X'  K%rtimj,  one  ot'  tlie  tuntiuitls  fur  th«  etDplonrinent  of 
clucal«!  vomen. — 2.  Bukuett^m  ^ursim;  Dtrtctun/.—S,  The  Nurting  Reeora,  Noa.  672, 
873,  vol.  xxvt,  article,  "The  American  Narslug  WorW," 
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ObcsITV  (from  ob,  on  accourit  ol,  iiiul  pn>bahly  fsum,  (nmi  rdo,  lo  eat)  i«  a 
term  appUed  to  an  exccs8ivK  proilmitiou  o{  fat  or  culipont  mattrr  \vliich  \» 
foumi  deposited  eBp<5ciully  \n  the  »ubcutaneouB,  interinuHcular,  atni  Kuhseroua 
oonnective  tlnsue,  the  gruatest  deposit-n  being  found  in  the  natos,  tliigh«,  bock 
of  the  neck,  the  abdominal  wu11b,  tho  omeututu  und  mcsenter}'. 

Etiolocv. — The  ultimate  f«<;t  upon  \vliich  ol»eaity  »Jopends  is  that  moro 
fat-forniing  substancen  nre  Uikeii  into  the  lMxiy  iik  fo«»d  thun  c«u  be  phy8io- 
logically  utiliaed  iu  the  functiunH  uf  the  orgatiiHm,  and  the  exc'je88  is  dopoeited 
as  adipooe  tisaue  iu  the  l>o<ly. 

Speaking  m!nenilly,  the  ol)e8e  |)er8on  is  a  person  \vho  conflunjes  more 
food,  or  more  food  of  a  certain  hirul,  than  he  can  usc.  But  thero  are  nmny 
prediKpoeing  causea  of  obeaitv,  and  the  \vholo  quv8tioD  of  etiology  cannot  be 
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disposed  of  by  the  above  simple  statemeut.  Among  the  predisposing  causes 
of  obesitj  hercditif  takes  an  importaat  plače. 

Oertel  states  that  oO  per  cent  of  the  patients  who  come  under  observa- 
tion  ibr  ol)esity  have  au  liereditarj'  teudeucj  thereto. 

I  n  these  hercditary  eases  the  manilestatious  of  the  tendencj  to  excessive 
dopoaitiou  of  fat  ia  ofteu  seen  in  early  liie — more  comuionly  in  female  than 
in  male  chUdren.  Soraetiines  it  affects  ali,  and  »oinetimes  onlv  u  certain 
nuinber  of  the  childrcn  of  the  prediaposed  family.  Sometimes  tliis  tendency 
does  not  ap]^K3ar  lili  a  more  advauced  age.  lu  tliis  coEuectiou  \VL'iuberger 
haa  reportt^d  the  čase  of  a  boy  tive  yeai'a  of  age  weighiug  over  13  stones, 
and  Kisch  a  girl  of  six  vveighing  nearly  8  stoues,  and  we  have  ourselves 
seen  a  boy  of  eleven  yeurs  of  age  \veighing  over  15  atoaes. 

An  importaat  practical  consideration  with  reference  to  the6<i  hereditary 
caaes  is  that  they  are  much  less  favourable  subjects  for  therapeutic  treat- 
ment  than  arecuaes  olacrjuired  corpulencj.  Amelioi*aLioa  uuder  treatment 
in  8uch  patients  is  U3ually  of  ouly  teioporary  duration. 

A<j(. — With  respect  to  the  iiiHucnce  of  age  in  causiug  obesity,  it  has 
been  observed  that  advanced  middle-age  ia  the  period  when  excessive  develop- 
ment  of  fat  is  apt  to  set  in.  We  are  leaviug  out  of  consideration  those 
normal  developments  of  adipose  tissue  wbich  occur  in  iufuncy  and  at  the 
period  of  puberty  in  the  female  8ex.  At  these  timea  the  fat  is  observed  to 
be  uniforiuly  diatributed  over  the  liody.  giving  a  general  and  agreeable 
aspect  of  plumpueas,  but  in  middle  life  this  excess  of  fat  tends  especially  to 
aocumukte  in  the  abdominal  walls,  the  omentum,  me8entery,  perieardiuni, 
mediaatinum,  eto. 

One  reason  w'hy  this  tendency  should  appear  e8pecially  at  or  about 
raiddie  age  is  doubtlesa  Ijecaime  the  phvsiologieal  need  of  food  naturally 
diminishes  \vith  advancing  year8  uud  a  less  aetive  life,  and  the  eapacity  for 
utiliaing  it  diminishes  also.  Notwithstandiug  this  there  is  no  diminutioQ 
in  the  amount  of  food  taken.  At  this  age  the  capacity  for  muscular  exer- 
tion  ia  lessened,  and  there  exists  no  longer  either  the  saiue  dispositiou  or 
the  same  ability  to  engage  in  those  aetive  phyeical  exerci3es  vvhich  in  earlier 
years  dispose  of  niuch  of  tlie  surplua  loodsupply. 

Si'x. — It  is  eii8y  to  understand  the  increased  incidence  of  obesi ty  in  the 
female  sex.  In  the  lirst  plače,  thei-e  is  uaturaUy  and  noraially  in  women  a 
more  extensive  and  abuiidant  developuient  of  adipose  tissue  than  in  men. 
Then  their  more  8edentary  and  less  aetive  habits  and  their  more  luxuriou8 
modes  of  life  favour  the  development  of  obesity.  It  has  also  been  suggested 
that  their  blood  ia  poorer  in  hiemoglobin,  and  therefore  less  ahle  to  oxidise 
the  fat-fonning  substances  in  their  food. 

There  is  a  marked  relation  between  the  development  of  fut  and  the 
functionul  activity  of  the  sexual  orgaus. 

Imp*tLeuce  or  castration  in  the  male  is  ofteu  attended  by  a  rapid  increase 
of  fat  formution.  Castrated  aniniala  are  kuown  to  fatten  readily.  After 
the  cesaation  of  menstruation  in  women  a  tendency  to  obeaity  often  sets  in, 
and  the  same  has  been  ob&erved  to  occur  \vith  y<>iing  widow.s  who  have  not 
remarried.  An  increase  of  adipose  tissiie  has  also  been  observed  in  women 
who  have  becouie  sterile  frnm  nterine  or  ovariau  diseaae.  Monka  and  nuna 
often  oifer  notable  speciinens  of  ubesity. 

Temprrament. — l*er8ons  of  the  so-called  jihlegniafic  temperament,  indo- 
lent,  good-uatured,  ea8y-going,  aa  oi)posed  to  the  sangrnne,  euergetic,  aetive, 
and  ipiick-tempered,  and  the  nervous,  fretful,  and  worrying  disposition,  are 
predisposed  to  the  accumuhition  of  fat. 

liace  and  Climalc. — It  has  been  observed  that  obeaity  ia  more  frequent 
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among  Orientals,  the  inhabitanta  of  southern  Europe,  Dutchmen,  Hottentots, 
etc.  Thifl  may  be  to  a  certain  exteat  accouuted  for  by  ^leciiliur  food  habits 
uad  customa  Some  Oriental  womeii  purt:»osely  consuiue  a  mvat  exce38  of 
fttt-forming  food  to  increase  their  obesitj,  wbich  is  regarded  l>y  them  as  a 
greut  ]>ersonal  uttraction.  It  has  also  been  pointed  out  that  tbe  hot  sun  of 
southera  climates  restricLs  the  })hy8iological  cooaumptioD  uf  fat  iu  the  pro- 
ductiou  of  heal,  and  this  leads  to  a  consideraMe  depusition  of  fut  in  the 
bodv,  while  *'  the  uioist  aud  warui  air  of  the  lovsiands  aud  wide  plains  is 
more  favourable  to  corpulence  than  the  cooler  air  of  the  highlaudš,  \vhich 
requirea  the  coiiibusliuii  of  more  fat  for  the  productiim  of  heat,  and  furtlier- 
ruore.  owing  to  the  fonnutinn  of  the  gi-oimd,  there  is  the  necessity  for  greater 
musfidar  tic'tivity  iu  uLiiubing  "  (Uertelj. 

If  tlie  preceding  iiiay  be  regarded  a«  the  chief  jiredisjmsing  uaiise~s  of 
iibe8ity,  the  eiUcieut  exciting  causes  are  the  food  habits  and  generiil  mode  of 
life  of  the  individual. 

If  the  rcgular  intake  of  food  exceed8  the  nutritive  requirementB  of  the 
individual  au  accumulation  in  the  body  of  fat  will  follo\v,  and  this  will  be 
the  more  prououuced  if  the  exce.ss  of  food  taken  cousists  of  eiicli  substancea 
as  ure  readily  trausformed  into  fat.  in  the  organisms,  or  which  serve  to 
economise  the  consurnption  of  fat  within  the  body. 

The  carbohydrate8  and  the  fatty  foods — though  the  latter  in  a  loss 
degree  than  the  foruier — are  especially  proue  to  favour  fat  deiv>sition,but  it  is 
ulao  certain  that  albuminous  foods  are  aLso  capable  of  being  converted  into 
fut  vvithin  the  animal  body  under  certain  conditions. 

El»8tein'8  Btatement  that  fat  in  the  footl  doea  not  give  rise  to  fat  forma- 
tion  has  been  hotly  contested,  and  Oertel  remarks  with  regard  to  tliis  vievv, 
"  It  is  one  dircctlv  op])08ed  to  ali  pliy8iological  investigations.  It  haa  arisen 
onlv  fr*<m  a  misuuderstanding  of  one  of  Voits  statementa,  vhcee  interpreta- 
tion  in  Ebsteins  senae  has  been  particularly  caiitioned  against  by  Voit  him- 
self,  f«tr  vv-hich  reason  it  may  be  passed  over  as  unecientitic." 

Such  substances  as  fat,  8tarchy  substances,  sugars,  cjikes,  confeetionerv, 
and  the  like,  when  Uiken  freely  tcnd  inordiuately  to  the  pro<in<jtiou  aud 
acuumuhition  of  fat.  Exces8ive  beer-driukiug  has  the  same  etVi«ca,  aud  in  u 
8omewhat  lesser  degree  ali  alcoholic  drinks,  for  tl>ey  not  only  teud  to  pro- 
mote  fatty  degeneration,  but  they  also,  by  being  burued  u])  in  t!»e  b(Kiy,  j«ve 
BO  equivalent  aniount  of  albumin  and  fat,  and  so  favour  the  de|XJaition  of 
fat  in  the  l>ody,  just  iis  curb«jliydrateH  and  lats  do.  Eveu  the  escessive 
ooiisumption  of  water  favours  fat  formation.  Thia  is  a  fact  recognised  by 
ali  trainers! 

\Vhen  in  additiou  to  ezceaa  of  food  we  encounter  also  habits  of  indoleuce 
—  an  avoidance  of  phyHic.al  eiorcise  and  an  over-indulgence  in  sleep — we  ha  ve 
present  additional  potcut  factors  leadiug  to  the  oxee88ive  accumulation  nt 
fat  iu  the  UkIv. 

Ali  thesu  act  through  a  diminutiou  of  the  nonual  oxidation  proceflaea 
within  the  organisms. 

Two  fonuH  of  obesit/  are  geuerally  recognised:  (a)  the  plethorie  form, 
and  (b)  the  anamic  form. 

(a)  The  charactcrs  cif  the  jtldkoric  form  are  too  eommon  and  too 
obvioUB  to  ueed  dctailed  desoription.  Iu  tlie  earlv  stJige  the  muscles  are 
largo  and  fully  «levelope<l,  the  bkiod  is  rich  in  albumin  and  hirmoglobm, 
the  l>earing  and  attitude  aro  ercct  and  coufident;  the  pulite  is  fuU  and 
Htrong.  Jjiter  on,  with  phyRical  signs  of  cardiac  h^iiertnjph/,  the  pulst* 
becomcs  weaker  and  less  fre<|uent,  the  respir&tion  is  hurried  on  any 
ejcertion,  and  muscular  ciercise  is  usitociated  with  effort  and  fatigue.     To 
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tbis  stage  succeed  other  morbid  coiiditions  to  which  \ve  shall  imiuedialely 
recur. 

(b)  The  arurmic  form  is  less  comnioii.  It  is  most  i'requeiitily  ohserved 
iu  vvomeu,  young,  delicate  giris  \vith  pale  faces  and  nuioh  adipo.se  tissiie. 
In  them  tlie  cataiuenia  are  usuaUy  suantj,  irregular,  and  tjften  painful.  Or 
tliey  may  be  older  wcnueu  who  have  !iad  repeated  hjemorrhages  or  endured 
prolonj^ed  lactation,  and  been  fed  with  unsiiitable  food. 

Or  it  inay  de%'elop  in  men,  e3pecially  during  convaleacence  from  acute 
diseaae,  and  \vho,  perliaps,  have  l>een  giveu  large  quanLitie8  of  fat-foraiing 
food  boyoiid  their  capacit}'  of  utilisation.  In  ali  these  cases  the  esceaaive 
aooumulatino  of  fat  depends  ou  the  poorneas  of  the  blood  ia  hfemoglobin, 
and  the  deticieQcy  of  oxitlatiuu  proi:e.sses  dependent  thereon.  In  Huch  per- 
sons  the  temperature  is  aiibnormal,  the  pulae  is  small  and  feeble,  the 
hearfs  action  vveak,  the  muscles  pooTly  developed,  tlabby,  and  inactive,  the 
siirface  of  the  body  pale  and  bloodless.  The  general  energy  and  iiiental 
power  of  Huch  persons  are  low.  tliey  tire  quickly,  quiL'kh'  beeonie  breaLhleaa, 
Huifer  Jrom  palpitatioa,  and  eleep  inucb. 

Sucli  patients  do  not  often  eat  or  drink  to  exces8,  but  they  are  often 
addicted  to  fa'tdty  food  habits,  pavtaking  lreely  of  pastry  and  8weet8,  and 
avoiding  auimal  food. 

Their  appetites  are  U8ually  poor  because  the  digestion  is  feeble  and  slow, 
owing  to  the  hydriemio  blood  whicli  flows  to  the  digestive  organs,  and  hence 
it  is  that  in  thia  foriu  of  ohesity  the  deposition  of  fat  is  never  so  great  as  in 
the  plothorie  form.  The  quality  of  the  fat,  too,  do<.^.s  not  seem  to  be  the 
same  na  iu  persons  who  have  become  plethoric  by  the  iiige-stion  of  enormoua 
quantities  of  albuminous  food,  fat,  and  cai"bohydraLes.  \VbiIe  the  sub- 
cutaneoua  cellular  tissue  in  the  latteris  firm  and  grauular.  elastic,  and  hard  to 
touch,  in  anaiimia  it  appears  tlacx?id.  soft,  loose,  and  is  readily  pinched  into 
folds  "  (Oertel). 

The  patholo(ficaJ  relalions  of  ol>eBity  are  many  and  complex.  Some  are 
directly  due  to  the  pressure  and  interference  with  nornial  nutritiou  of  the 
fatty  depositaamongat  the  museular  faacieuli  of  the  heart  and  other  muscles. 
Serioug  loss  of  power  in  the  cardiac  muscle  ia  thus  indueed.  Some  are 
doubtless  due  to  the  same  faulty  habits  of  life  as  liave  led  to  the  obe8ity. 

Oljese  personfi  are  vvell  kuovvn  to  bear  Jicute  disea.se  and  surgical  opera- 
tions  badly,  their  pnwer  of  resistance  to  depressing  inHueneea  13  diminished, 
and  ibr  this  reason,  as  weU  as  ou  aocount  of  their  proneuess  to  such 
diathetic  diseases  as  gout  and  diabetes,  they  are  generHlIy  regarded  as 
unfavourable  livea  for  assurance,  and  assurance  couq>anies  invariably  charge 
an  augniented  preuiium  in  cases  of  exces8i\e  obe8ity. 

When  the  obese  become  the  subjects  of  the  acute  infective  fevers  they 
are  apt  to  asaunie  an  adynainic  form.  The  cardiac  feel»leue83  increases 
rapid[y  with  the  fever,  and  there  is  danger  of  suddeu  fatal  collapse.  Again, 
ovving  to  the  auunint  of  suhcutaneoua  fat,  the  hent  foruied  in  the  interior 
of  the  hody  is  with  dilhculty  dissipated,  and  the  risk  of  fatal  hyper- 
pyrexia  therehy  increasud,  vvhile  such  patients  bear  autipyretic  druga  bad!y. 

Convalesceuce  from  acute  disease  ia  b1ow  and  not  uuattended  with 
danger. 

The  tendency  to  cardiac  feeblenesa  and  degeneration  brings  wth  it 
eerious  tendencies  to  pulmonarj*  congestion,  emphysema,  and  bronchial 
ctitarrh  ;  nocturnal  attacks  of  cardiac  asthmaare  frequeut,  and  degenerative 
chaiiges  in  the  coronarj  arteries  are  attended  with  a  proneness  to  attacks  of 
angina  pectoria. 

The  general  arterio-sclerosis  so  commonly  found  associated  with  certain 
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forma  of  obesitv,  and  not  infrequently  accompanied  with  renal  changes  of  a 
gouty  character,  briugs  in  its  train  the  risk  (»fcerebnil  apoplcxy. 

An  enlafged  liver,  in  part  trom  t'atty  depoaits,  and  in  pari  froin  passive 
hypenemia  due  to  oardiau  debility,  is  a  couimon  acconipaniment  of  exce8* 
aive  obesitj.  Gljcosuria,  together  witb  8yuiptom8  of  gnut,  are  frequently 
observed,  and  the  obese  are  notoriouaIy  prone  to  calculous  depoaits  in  the 
kiduey8  and  gall-bladder. 

Thia  list  by  no  uieans  exhau8ts  the  catalogue  of  morbid  changes  to  which 
the  obese  are  prone. 

Treatment. — Pro])hylcu7is. — It  inay  be  desirable,  in  deahng  with 
childreu  who  iuhcrit  u  predispoeition  to  the  plethorie  form  of  obe8ity,  to 
attempt  to  counleract  this  lendency  by  a  caretul  regiilation  of  the  diet, 
excluciiug  from  it,  80  far  as  practicable,  ali  fat-forming  subatances.  It 
would  be  rtell  for  auch  an  iniaut  to  have  a  wet-uurse  who  is  known  to  havo 
no  8uch  iuherited  predispositiou,  or  if  suckied  by  the  mother,  to  see  that 
the  mothers  diet  is  freed  from  aH  eicess  of  fat-producing  foo4l,  and 
eapecially  from  beer.  The  same  observations  will,  of  course,  apply  to  the 
^liursc.  If  the  infant  is  hand-fed.theu  aterilised  uiilk  should  be  used  to  the 
iizolusion  of  aH  otlier  kinds  of  food. 

If  after  the  peri<»d  of  iufancy  ihere ia  atill  a  marked  tendeucy  to  the  over- 
produetion  of  fut,  we  should  diminibh  as  much  as  poasible  the  oarbohydrate8, 
and  butter  and  iooda  preptired  with  fat.  We  aliould  attend  also  to  the 
child's  general  heiilth  by  inculcating  habita  of  healtliy  exerci8e  in  the  open- 
air.  Encourage  the  practice  of  gymnastiC8,  carefully  adapted  to  the  age  and 
Btrength  of  the  child,  and  apply  whatever  othcr  tunic  measures  may  seem 
expedient  to  promuto  a  vigoroiis  and  healthy  action  of  the  organs  of 
circulation. 

During  the  period  of  grovvth  and  developmeut  we  muat  watch  the  nutri- 
tion,  and  we  muat  be  e8pecially  careful  not  to  reduoe  the  amount  of  albuuiin 
in  the  body  by  too  great  areduction  of  fatty  subatances  in  the  diet,  lest  by 
80  doing  we  should  retard  or  diminiah  niuaculur  development.  GymnaBtic 
eiemises  may  be  eucouraged  if  thej  are  oarried  out  with  judgment  and 
moderatiou. 

In  the  an<r:mic  form  lie  on  the  lookout  for  aigna  of  anaemia  in  infants, 
and  give  suitablc  preparations  of  iron  (auch  as  the  compound  syrup  of 
hjpophospltitea),  and  establish  a  dietary  having  for  its  object  tlie  regulating 
of  fat  and  albuinin  formation. 

Later  on  gymnastic  exerci8e  may  be  recommended,  carefully  udapted  to 
the  mustiular  developiuotit  and  capacities  of  the  child. 

In  acrofulouH  eaaes  the  saliut^  and  chalybeHte  mineral  baths  may  l>e  useful, 
or  cold  ablutiona  and  frictioua  with  aett-water  once  or  twice  a  day,  ao  as  to 
atimulate  powerfully  the  circulation  and  iucreuso  the  power  of  reaistanoe  of 
the  surface  to  external  injurious  influeuoea. 

DietHic  Trealmenl. —  lu  applyiug  a  dictetic  mcthodof  treatment  to  caaes 
lif  obesi ty  e]U'.h  indiviiluul  cjuse  should  be  uiade  tli«  subject  of  close  »tudy 
and  analysi8.  lu  the  tirat  plače,  the  patieuta  weight  ahouid  \hs  accunitely 
nottid. 

A  phy8ic«J  examination  of  the  ])atient  should  1«  inade,  capeciallj  with 
the  object  of  aacertaining  the  condition  of  the  lieart  and  arteriea,  the  con- 
dition  of  the  lungaand  liver, uud  Ihut  of  the  kiduey8  by  the  examination  of 
Ih«  urino. 

Wc  should  oscertain  whether  we  have  to  do  with  a  oase  of  tha  hereditarj 
or  acquire(.l  type.     An  aocurate  account  should  be  obtained  as  to  food  habite, 
the  aiuouDt  of  ezercise  and  aleep  taken.  and  the  nature  and  amount  of  doilj 
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work.  The  previous  historj  may  reveal  evidences  of  gout  and  glycoHuria.  H 
is  desirable  also  to  uscertain  the  average  daily  output  of  urea,  as  auy  deticiencj 
ifl  this  respect  in  relation  to  the  iood  takeu  would  counter-indicate  a  highiy 
nitrogenous  dietarj. 

It',  as  the  result  of  oiir  exainination,  we  find  we  have  to  do  with  a 
vigorous  peraon  vvhose  ovgans  are  sound,  we  umy  apply  a  much  more  rigid 
dietary  tliau  to  one  who8e  health  haa  brokeu  dovvn,  and  who8e  organa  are 
more  or  lesa  diseased. 

If  we  have  to  do  with  a  čase  of  the  plethorie  form  we  shall  certainly  have 
to  reduce  the  qua?i(it.if  of  food  taken  daily.  As  there  is  8carcely  any  form 
of  food  froui  vhich  fat  cannot  be  foruied,  a  reduction  in  the  tuUU  quantily 
is  of  the  tirtit  iuiportance. 

The  qimntity  of  food  ab3olutely  nece8sary  to  maintain  the  nulrition  of 
the  body  varies  y;reatly  in  difterent  individiial8,aHd  depend3chietly  on  body 
weight,  age,  aud  activitj.  It  bas  beeu  udculated  Lhat  a  healthy  adult 
reqiures  dnily  from  100  to  130  grammes  of  proteids,  450  to  550  grammes 
of  airbohythrate3,  aud  4U  to  80  grauimes  of  fat ;  to  these  must  be  added  30 
grammes  of  aalts  and  2800  grummea  of  water.  These  figurea  may  bc  much 
reduued  if  the  patient  is  kept  at  rest  in  bed,  at  any  rate  Ibr  a  short  period. 

\Ve  recently  had  to  keep  a  stnut,  active  patient  eutlering  from  chronic 
gaatric  ulcer  on  a  limited  niilk  ihet  uiiile  reatiug  in  bed  for  some  tirne. 
For  the  first  week  he  only  had  36  oz.  of  milk  daily — 3  oz.  every  two  houre 
— he  waa  perfectly  »atistied  and  comfortable,  and  did  not  vish  for  more.  A 
little  more  food  (an  egg  or  its  equiva!ent)  wa8  then  added.  At  the  end  of 
a  fortnight  he  had  lost  nearly  two  stone  in  \veight,  and  at  the  end  of  three 
vveeks  he  waa  able  tu  take  a  fair  amount  of  exercise.  feeUug  hghter  and 
stronger  than  he  had  done  for  some  tirne.  With  a  careful  diet — hmited, 
biit  Bulficieut  —  this  loss  of  \veight  bas  beeii  raaintained.  Absolute  rest 
iu  bed  is,  ho\vever.  ueedful  \vheuever  a  very  restricted  diet  of  this  kind  is 
applied.  But  we  see  no  reasou  \vhy  this  very  restricted  diet  shovild  not  be 
more  frequently  apphed  to  the  reduction  of  body  weight  in  suitable  caaes, 
and  \vheu  the  cordial  eo-operation  of  the  patient  can  be  relied  \x\ton. 

Prof.  DL*biive,  hist  year,  preeented  to  the  Attideinie  de  medecine  of 
Pariš  a  man  55  year8  of  age,  who  weiglied  on  admission  to  Hospital  234 
pouiida,  aud  after  a  year'8  treatment  weigbed  ouly  180  pouuds,  the  remedy 
einployed  being  a  very  8everely  restricted  milk  diet.  There  wa8  some 
hereditary  predispoaitiou  to  the  malady.  He  had  beeu  gro\viug  fat  since 
the  age  of  25,  He  wa3  of  sedentary  habits  and  given  to  alcoholic 
indulgence.  He  sulfered  also  from  gravel  and  gout,  and  had  become  im- 
potent. 

In  couaidering  the  means  available  Inr  redncing  bis  obe8ity,  Debove 
di8cai"ded  preparations  of  the  thyroid  gland,  the  protracted  use  of  which  be 
conaidered  daui^erous,  and  tiie  beueticial  results  only  temporary.  Active 
eiercise  could  not  be  preacribed,  as  the  man  could  uot  leave  hia  bed.  He 
chose,  therefore,  the  ovAy  method  he  thought  practioable,  viz,  by  giving  the 
patient  an  insuiiicient  amount  of  nourishment  to  oblige  him  to  consume  hia 
own  fat. 

He  vvas  put  on  an  excluaive  milk  diet,  the  quantity  of  milk  being 
Beverely  limited.  During  the  first  month  he  had  two  quart8  of  milk  a  day, 
duriug  the  eecond  month  one  and  a  half  quart8,  and  during  the  third 
moath  one  quart  only.  He  lost  27  Ibs.  the  tirat  two  montha,  and  4  Iba  the 
third  raonth.  During  the  four  following  montha  the  patient  took  Icss  than 
a  quart  of  milk  a  day,  and  his  vveiglit  finally  fell  to  180  Ibs..  He  waa  at  the 
tirne  of  the  report  in  perfect  health. 


OBESITT 


467 


This  ia  a  remarkable  and  most  instructive  instance  of  the  small  amount 
of  fo«Kl  iipon  wliich  exisLence  i;au  be  maintained  and  exceB8  of  wcit;ht 
thereby  reduced  without  injary  to  heulth,  provided  the  patient  be  kept  at 
rest  in  ted.  Weir-Mitchell  hu»  alsio  warmly  advocated  a  restricted  milk 
diet  for  the  reduction  of  obesit)'. 

It  vvill  l>e  fouud,  in  eiamining  the  various  dietetic  methods  that  have 
been  advocuted  for  the  treatineut  of  obesitj,  that  thej  ali  aiin  at  reducing 
the  avenige  quantity  of  f'Md  tuken. 

Tlie  carbofii/drufes  are  especiallj  attacked  in  ali,  and  they  are  largely 
reduced.  There  woidd  seem  to  Ij«  a  far  greater  tendency  to  exce88  in  this 
class  of  food  than  in  the  other  clasaea.  ThLs  ia  probably  due,  in  some  measure 
to  the  great  couveuience  and  cheapneas  of  ftuch  food  aa,  e.g.  bread  and  butter, 
biscuita,  8weet  caken,  etc. ;  Buch  foods  are  alway8  at  hand,  they  require  no 
preparation,  and  they  are  agreeable  to  the  palate. 

I D  Bome  of  the«)e  methods  an  exeeM  of  proteida  is  preacribed  ;  this  exce8B 
has  been  conaidered  to  favour  the  reduction  of  obe8ity  by  promoting  the 
oxidatiou  and  coiubustion  of  the  exce83  of  deposited  fat. 

In  near]y  ali  theae  methods  a  strict  limitation  of  the  amount  of  liquid 
taken  is  insi.sted  on,  and  one  of  the  earliest  systematic  methods  advocated 
for  the  cure  of  obeaity  wa5  to  preacribe  as  dri/  a  diet  as  possible.  By  pro> 
bibiting  aH  drink  during  meals  no  doubt  the  desire  to  take  a  large  quantity 
of  food  is  <limiuiBhed.  The  work  of  maatication  is  made  slovver.  and  masti- 
CAtiou  and  iusalivation  must  be  more  complete  or  there  would  be  ditficulty 
in  deglutition.  In  the  čase  of  large  eaters  with  vigorous  digestioa,  this 
meth(xl  of  eating  dri/  is  no  doubt  an  etficaeious  one,  but  in  certain  other 
cases  a  full  8U])ply  of  water  is  needed,  and  especially  in  goutv  cases,  to 
proinote  complete  digeation  and  to  favour  the  elimination  of  svasU?  jiroducta. 

The  two  principa!  objects  aiiued  at  in  ali  thfse  methods  is,  tirst,  to  cause 
the  obese  jjerson  to  consume  the  exces8  of  fat  depoaited  in  his  l>ody  by 
restricting  the  food-8Upply,  or  by  auguienting  its  combustion  by  increased 
physical  exerci8e  or  other  ni«ans;  aud,  second,  to  establish  a  dietary 
whic:h  shall  prevent  its  re-accumuhition. 

We  may  take  Oerter«  mcthid  iks  a  typical  one,  and  one  which  haa  been 
very  generally  adopted.  He  cluims  for  his  8yetem  that  it  not  onIy  providas 
for  the  removal  of  fat,  but  also  prevents  its  re-accumulation ;  that  it  also 
miuntains  the  amount  of  albumiu,  and  restores  tone  to  the  organs  of  circula- 
tion,  He  distiiiLTuisbes  two  degrees  of  obe8ity :  one,  the  slighter  form,  in 
which  the  organs  of  circulation  are  unaffected  and  vigorous  lKKiily  eiercise  is 
poasihle  ;  and  an<»iher,  the  gruver  form.  in  ■vvhich  the  musclo  of  the  heart 
is  invaded  and  weakcned,  und  other  functiooal  derangemeuta  connected 
therewith  ure  develo^NHl.  He  adopts  Voit's  statement  that  the  human  b(xly 
deorejises  iu  fat  if  thi^  daily  fo^ni  consists  of  tlie  three  great  groups  of  fooda 
in  the  fi>ll(iwing  propcirtions: — 

Proteidsaljout  4  j  oz.,  fats  I S  oz.,  and  carbohvdrates  about  5  J  oz.  Oertel 
therefiire,  allowa  5A  to  6  oz.  of  proteida.  1  to  1 A  oz.  of  fat,  and  2J  to  3J  oz. 
of  cjirbohydrate8.  With  tliis  diet  rcgubir  cKercise  is  combined.  as  musoular 
oxortion  is  attetided  wit1i  a  <<itisidiTable  ndiiction  of  fat,  and  the  relative 
OKoem  of  proteids  iu  tliin  metho^l  leiuls  to  the  displa>>ement  of  the  fat  ac- 
cumiilnted  in  the  stiLstanct!  of  tlie  muscleit  ancl  to  a  dow  foruiation  of 
mu.scular  tisHue  in  its  pl>ice.  At  the  same  tirne,  this  diet  protuets  the 
oitro^enous  tissues  from  waste. 

In  the  graver  cases«  vrhere  the  accumulations  of  fatalx)ut  the  heart  has 
led  to  great  erabiirrassment  of  that  organ,  and  U)  consequentvisceralcongea> 
iion  and  oven  dropsy,  tho  faU  and  carbohydrate8  ara  stili  further  reduced. 
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and  ll>e  aiuount  of  Huid  consumed  ia  8everely  reatricled,  and  the  fluids  of 
the  body  are  4'urther  reduced  by  vapour  and  other  baths. 

In  this  dietar)'  the  proteida  may  consist  of  ruast  nr  boiled  beef.  veal, 
inutton,  game,  tmd  eggs.  ( Jreeu  vegetables,  sucli  an  uabbage  and  spinach, 
may  be  taken ;  fat  in  very  liiuited  amount ;  bread,  4  to  6  oz.  per  diem. 
The  fluids  taken  daily  uiust  be  liinited  to  nither  less  tlian  G  oz,  of  cotfee, 
tea  and  luilk  moruing  and  evening,  and  aboiit  12  oz.  of  wiue  with  from 
8  to  1 G  oz.  of  \vater.     Beer  ia,  of  course,  forbidden. 

This  niethod    niuy   be    put    into    actual    pmctiue    in    the    foUow 
manner : — 


1 


Morninfi.—One  cup  of  cotfee  or  tea  with  a  Uttle  milk — altogether  about  6  oz 
Uread  about  3  oz. 

Jfoon. — 3  to  4  oz.  of  soup,  7  to  8  oz.  of  roa.st  or  boiled  beef,  veal,  game,  or  not  too 
fat  pouItry. 

Salad  or  a  liglit  vegetable. 

I  oz.  of  bread  or  fariiiaceous  puddiiig— never  more  than  3  oz. 

3  to  6  oz.  of  fruit  (fnrsh  preferred)  for  dessert. 

It  is  advisable  at  this  meal  to  avoid  tak  ing  fluids,  but  in  hot  weather,  or  in  tbe 
absence  of  fruit,  (i  to  H  oz.  of  ligbt  wine  may  \>e  taken. 

A/iernoon.—The  .same  amount  of  tea  nr  cotfee  as  in  the  morning,  with  about 
6  oz.  of  water  ;  an  oz.  of  bread  as  an  excepfcional  indulgente. 

Uvenitig.—One  or  two  soft-boiled  eggs,  1  oz.  of  bread,  and  perliaps  a  small 
slice  of  chcese. 

Salad  and  fruit,  6  to  8  oz.  of  wine  with  4  or  5  oz.  of  water. 

In  8chweiuger'8  nioditication  of  this  uiethod  there  is  an  entire  Bupprcs- 
aion  of  buverago.s  ul  tueali*.  "VVhatiiver  tluid  is  dnmk  muBt  be  taken  an 
hour  or  two  a/ter  food. 

Von  Noordens  metliod,  more  receutly  pnblighed,  diflere  from  the 
preceding  in  giving  Buiall  meals  afc  frequent  intervals,  e.g, : — 

8  A. M. — Cold  lean  lueat,  3  02. ;  bread,  1  oz.  ;  a  cupof  tea  or  coffee  with  a  spoonful 
of  mi!k,  iio  sugar. 

10  A, M. — An  egg. 

aV(wn. — A  cup  of  strong  soup  witiiijiit  fat. 

1  i'.M. — A  small  plate  ot  clear  soup(.Tulienne);  leari  mentor  fish,  5  oz.  ;  potatoes, 
aj  oz.  ;  greeii  vegetables  ;  fresh  fruit,  3i  oz. 

3  I'. M. — A  cup  of  black  coflee. 

4  P.M. — Fresh  fiuit^  7  oz. 

6  P.M. — A  glas.s  of  skinimed  milk. 

8  P.M. — Cold  l«aii  uieat,  4j  oz.,  \vith  pickle.s  ;  Orahani  bre^id,  1  oz  ;  two  or  three 
spoonfuls  of  fruit  eooked  witlioUt  sugar. 

Some  of  tliose  who  affect  to  be  specialiats  in  the  treatment  of  obeaity 
have  been  in  the  habit  of  applying  some  modilication  of  the  ao-called 
Sali8biiry  cure,  the  essential  idea  of  which  is  to  limit  the  food  and  drink  to 
the  lean  of  uieat,  prel'erably  beef,  and  an  abundance  of  hot  water. 

The  late  Dr.  Towera  Šmitli  waa  a  strong  adv(X;ate  of  tliia  melhod,  and 
he  has  stated  that  Ins  cuHtom  wa8  to  give  v!  Ibs.  of  ruiup  steak  and  1  Ib.  uf 
cod-tiah,  together  with  G  J  pints  of  hot  water,  a.s  the  daily  diet  for  the  hrst 
fortnight ;  ibr  the  next  three  week8  4  pints  of  hot  W'ater  vritb  other  kinda 
of  lean  nieat  and  tisb  are  allovved,  as  well  as  a  little  greeu  vegetable  and 
un8weetened  ruska.  For  the  following  nionths  the  hot  water  is  reduced  to 
about  a  piut  a  day  and  some  crusts  of  stale  bread,  captain'a  liiiscuitB,  grilled 
meat,  or  pmiltrj  or  game  of  aiiy  kiud,  and  hock  and  claret  vvith  seltzer 
water  are  allowed.  Five  grains  of  bicarbonute  of  potašh  are  also  prescribed 
uight  and  morning. 

No  doubt  some  striking  results  in  the  reduction  of  fat  have  been 
observed  to  follow  this  method,  which  niay  be  accounted  for  by  the  aup^tosi- 
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ion  tliat  the  pjitiemt  supplies  the  necesaary  fat  and  carbohydrate8  (absent 
iu  his  diet)  froui  hi»  own  store — that  he  consumes  hia  own  fat. 

TlijToid  extr.ict  aml  thjTocul,  \vhich  professes  to  be  the  active  principle 
of  tlie  thyroid  glaud,  have  been  put  lonvard  as  most  efticient  agenta  in 
removing  suijerfluous  tat. 

Opinion  is  iiiuch  divided  on  this  matter.  Some  experienced  ol^servera 
think  them  dangerous ;  othere  think  them  valuahle  in  c.arel'ully  selected 
oases.  Others  ha  ve  found  them  useless,  and  think  they  should  l»e  reaerved 
for  Buch  Ciises  n»  do  not  yield  to  dietetic  treatment,  and  that  then  they 
should  be  given  with  great  caution  beaiuse  of  pereonal  idioayncra8ie8. 

Their  effects  seem  to  be  ouly  teiiiporary.  It  is  certain  that  they  cannot 
8afely  be  substituted  for  dietetic  treatment,  nor  should  they  be  used  aa  a 
oonceaaion  to  patierita  who  resent  a  too  strict  control  of  their  habits.  Toiic 
effects  fMulting  froui  this  treatment  are  reported  in  the  Brit.  Med.  Jour. 
25th  May  1901,  p.  1315. 

Treatment  by  mineral  water8  at  auoh  spas  as  Carbbad,  Marienbad, 
Kissingen.  Brides-lea-Bains,  Tarasp,  and  certain  others,  is  popular.  and  we 
thiuk  it  a  good  way  of  beginoing  dietetic  treatment  in  the  plethoric,  but  it 
is  oulv  of  temporary  value  unleas  suppleuieuteil  and  reinforced  by  regular 
treatment,  by  diet,  and  exerci8e  after\vard8. 

Obeaity  is  ea8entially  a  dietetic  disease,  and  it  is  onIy  by  dietetic 
measures  that  it  can  be  cured.  What  those  measures  t^hould  be  must 
depend  on  the  applicatiou  of  general  pby8iological  principles  to  the  special 
oircuniHtances  of  individual  casea. 

AJijfOsU  Dolorosa. — In  1892  Dr.  Dercnm  presented  to  the  New  York 
Neurological  Association  the  histories  and  pbotographs  of  three  casea  of  an 
jjfection  which  hc  proposed  to  term  adiponU  doloroaa,  a  disease  which  he 
ČODaiderod  hnd  not  l>een  previou8ly  recognised.  He  has  sub8equently 
de8cril»ed  this  alVection  in  the  RtftrfMt  Handhook  of  thf  MfdUal  Scirncf^ 
(Supplemeiit).  A  oase  has  also  been  reported  in  the  Brit.  Med.  Jour.  by 
Dr.  Hale  White  (2nd  December  1899). 

The  cases  of  tbia  disease  therein  referred  to  differ  entirely  firom  ordinary 
cases  of  lipomatosis,  and  present  nenous  svmptoms  which  are  regarded  aa 
poaseasing  a  special  signiHcance. 

One  of  the  distinj^uishing  characters  of  theae  cases  is  that  the  swolleu 
and  fatty  intiltnvted  tissue  makes  its  appearance  iu  a  very  siugular 
roanuer.  The  sofl  nodules  are  at  first  deposited  in  one  spot,  or  sometimes 
in  correaponding  spots  in  t*oth  anus  or  in  both  legs.  For  a  time  this 
defMjsit  is  limited  to  the  original  nreaa,  but  later  on  it  appears  elsewhere 
and  may  spread  extensively.  Some  regions  may,  howevBr,  reniuin  j>er- 
manently  free  from  invasion. 

In  one  uase  tlic  de]H>sit  app«mn':d  ^rst  in  both  upper  arms,  then  on  the 
iMck.  then  on  the  inuor  hs\k-cI  of  the  right  knee,  theu  (some  months  later) 
on  the  com^ponding  iLS{MK:t  of  the  left  kinaf,  and  stili  later  on  in  vjirious 
other  HitiiatiunH.  Hut  the  legs  below  the  knees  remained  ])ermaueutly 
free,  and  the  thighs  and  buttocks  were  but  little  atfected. 

In  another  čase  the  8wolling  l>egan  on  the  inner  a«j)ecl  of  both  knwj<, 
and  grmiuallv  sproad  une(|U(illy  nvor  the  thighs  and  butlocks;  liiter  on  it 
involvcd  the  left  arm,  then  the  sidcM  itiul  biu-.k,  and  t)nally  the  cnlire  trunk. 

In  a  third  c^ise  the  nnias«'-«,  whi(!h  WHrr!  distinct  and  separate,  ap[M>iired 
first  on  th»)  lM4ck  of  the  ut«ck,  iiiul  ut  <litrerent  |Xiriod8  spread  to  other  jmrta. 
Iu  this  cjitie  the  face,  fore-arma,  legs,  thighs,  and  liuttocks  remaineci  free 
from  deposit. 

Another  peculiarity  in  tht?«e  cuses  is  that  the  sMrellings  are  accouiptinied 
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at  Bouie  time  or  otlier  witli  pains  or  other  nervous  sjinptoms.  "  rains, 
sliooting,  burning,  or  atahbing  iu  churacter,  were  present  in  ali  these  oasea  at 
various  times  in  thoir  hi.stories."  Tenderness  over  the  nerve  trunks  bas 
been  observed  duriog  the  eurly  or  eleveloptueutal  peritKl. 

Other  uervous  symiitom8  noted  were  »iimiuislied  eutaneouB  Bensibilitj 
and  patchea  of  anaeathesia,  exce88ive  debility,  absence  or  diminutioD  of 
perspiratioa,  and  headache.  Uther  sjmptoma  observed  were  hiBmorThage.s, 
gaatric,  nasal,  or  uterine,  and  in  one  čase  well-marked  purpura. 

Microsciopic  esaniiiiationa  of  fraguients  of  the  swollen  tissue  removed  by 
the  Duchenne  trocar  Bhowed  fat  cells  and  connective  tisaue  in  var)'ing  pro- 
portions — tlie  ktter  appeiiring  "dt-cidedlv  eiDbryoual  in  type." 

A  most  importaiit  fat-t  was  thut  iu  two  casea  ou  post-mortem  esamina- 
tion  the  /hyroid  vvas  found  iudurated  and  uiuch  intiltrated  by  calcareous 
deposit. 

Dr.  Dercum  pointa  out  that  the  thyroid  should  bc  studied  in  every  čase 
of  obe8ity  that  reacbes  the  poat-iiuirtem  table.  He  foucludes  thal  these 
casea  cunnot  be  rogarded  as  casea  of  siniple  olH3sity,  nor  are  they  cases  of 
myxf»^dema, — of  the  latter  lhey  lack  the  jxx-uliar  phy8iognomy,  the  spade- 
like  handa.  the  intiltrated  skin.  the  i)eculiar  8lowing  of  epeech,  etc.  He 
tbinks  they  are  cases  of  "  connective  tiaaue  distrophy,  a  fatty  metamorpbosis 
of  various  stagee  of  completeueas,  occurring  in  separate  regiona,  or,  at  least, 
iinevon]y  distribiited  and  associated  with  8yujptom9  suggestive  of  nn 
irregulur  and  fugitive  irritation  of  tlie  nerve  triinka,  possibly  a  neuritis." 
It  reniains  for  future  reaearch  io  determine  to  whut  tfie  neuritis  is  due — 
Mrhether  it  is  the  cause  of  the  fatty  metamorphosis  or  only  a  concomitant, 
and  whether  tke  lkyroid  gland  does  not  play  šotne  vi^slerious  pari  in  its 
caumtion. 

LITERATURE.— Okrtkl.  "Obe«ity,"  Tuitnlveth  CerUurif  Fraclice  of  Medicine,  vol.  ii. 
— Ebstkin.  "Die  Feltleihigkoit  imd  ihrcbehandliiiig."  WieHbaden,  1882.— VoK  Nmori»kn. 
Die  FellsueJil.  Vii-nna,  1900. — Dickvvouih.  "Ol)B9ity,"  AHbutt'.'*  Sustem  of  Medicin«, 
vol.  iv.— BuRNKV  Yeo.  Fodd  in  Ihalth  and  IHarnur.  New  Kilition.— frof.  W.  Grr.LMAS 
Thomi-son.  Practicuf  I'ietctics,  1S96.— F.  X.  Dei:ci:m.  Jiefertnce  Handbook  of  tht  Aledicat 
Sciences  {Supiilement).— Hai.k  SVartE.     Brit.  Med.  Jmir.,  2nd  DecMuher  1899. 
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In  connection  with  pathological  conditious  of  the  exterDal  muscular 
apparatus  of  the  eye  there  are  three  chief  possibilities,  viz.  au  abnormal 
poaition  or  development  of  one  or  more  of  the  nuiscles.  invohmta.ry  actiou 
of  the  inuscles  (njstaginus),  and  partial  or  coiuplete  jmraljais  of  one  or  more 
of  the  individual  rouscles. 


1.  Abnormal  Position  or  Devklopiiimt  of  one  ou  more  of  tue 
exterior  ocular  musclks 

It  is  a  state  of  uiatters  not  so  very  infrequeBt  that  the  two  ejes,  apart 
from  the  condition  prot>erly  termed  8qtunt,  are  not  preciselj  directed  when 
complet<^ly  at  re«t  to  the  same  point  in  space :  that  the  t\vo  visual  ases  are 
not  pamlJel,  but  are  falselj'  directed  in  reference  to  one  another,  Thia 
condition  to  which  we  refer  at  present  difters  from  true  8quint  in  the  first 
instance  in  two  important  particulars,  viz.  that  it  is  cougenital,  and  that  it  haa 
no  relation  to  the  refnictive  condition  of  the  eyea,  There  are  three  possi- 
bilities:  that  one  eye  may  look  higher  than  the  other,  a  condition  ejcpressed 
by  the  term  right  or  left  hyperplioria ;  that  one  eye  may  tend  to  deviate 
inward9  or  outvvards  from  ita  ueighbour,  called  eeophona  and  cKojihoria 
respectively  (right  or  left)  i  and  that  vrhether  alone  or  in  conjunution  w)th 
one  of  the  other  conditions,  the  vertieal  asis  of  one  cornea  may  be  rotated 
towards  the  other  either  above  or  below.  It  must  be  manifest  that,  given 
fairly  equal  vision  in  the  two  eye8,  and  the  desire  for  binocular  vision, 
it  is  quite  pOBsible  that  the  constant  eflbrt  required  to  neutraUse  the  iucon- 
veniences  of  the  faulty  position  may  give  rise  to  grave  discomfort.  Thug,  if 
when  the  eyes  are  quite  at  rest  their  \T8ual  axe8  tend  to  cross,  the  patieut, 
unle^f«  he  inceasantly  kee}«  nne  or  both  of  his  external  recti  actively 
innervated,  will  be  apt  to  have  double  vision.  This  constant  struggle  will 
be  bad  enoiigh  in  the  čase  of  the  external  or  internal  recti,  but  these  are 
couiparatively  powerful  miiaclea;  it  is  when  height  diflerencea  are  present 
that  the  chief  troiible  exiBta.  If  in  order  to  keep  the  images  of  one  object 
upon  the  two  macuhe  at  once  the  {latient  reqaire8  con8tantly  to  puli  down  one 
)roe4i  he  will  very  soon  experienoe  much  fatigue.     This  is  easily  proved  by 

^ejtjieriment,  for  while  one  can  read  for  some  tirne  without  much  inconveni- 
enoe  from  wearing  a  3"  prism  with  ita  aj>ex  either  in  or  outward8,  he  cannot 
endure  for  any  length  of  tirne  a  prism  even  of  2"  apex  upwardaL  Such 
fiiults  of  position  as  we  are  now  speaking  of  arise  from  congenital  imper- 
fection  or  malposition  of  certjiin  of  the  muscles.  One  may  readily  snjipoHe 
that  if  the  superior  rectus  muacle  of  the  right  eye  is  inserted  a  little  too  far 
forwiird8  or  too  nearly  ab«jve  the  vertieal  meridian  of  the  cornea,  or  if  one 
uf  the  "  upwarii  movers  "  of  the  left  eye  be  imperfectly  developed,  a  condition 
of  right  byperphoria  must  exist ;  and  here  one  must  point  out  an  error  iuto 
which  it  ia  ea8y  enough  to  fall.  It  is  not  to  be  supposed  that  because  on 
ins^iection  a  patient'8  right  eye  stands  at  a  manife8tly  higher  or  lower  level 
than  his  left  he  therefore  has  hyj)eri>horia.  That  i«  incorrect  reasoning,  for 
if  hiK  visual  axe8  be  but  parallel,  he  uiight  have  his  two  eye6  one  above  the 
other  instead  of  side  by  side  vrithout  having  hyperphoria.  We  must  not 
judge  by  the  mere  position  of  the  cornea.  but  by  the  direction  of  the  line  of 
vision,  a  totaUy  dinerent  thing. 

For  the  di»c<)very  of  those  forms  of  malp<wition  of  the  eyeB  ono  require8 
oertain  testa,  vvhich  are  more  retined  than  those  which  are  sufficient  for  the 

;<U>plftjr  of  diplopia  priMlu(u.'.d  by  uctual  paralyHi8  of  a  muacle.  To  dcHcrilni 
•ven  a  proportion  of  the  instrumenta  deviiiud  for  this  pur]X)8c,  the  uiajority 
of  Nvhich  are  empIoyed  by  no  one  iaT6  the  inventor.  Mvould  oecupv  many 
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pages,  but,  fortunateIy,  it  is  not  neceasarjr  to  do  ao,  for  the  very  simple  test 
devised  by  Maddox  ia  more  reliable  thati  any  ol'  tlie  more  complicated 
appamtus.  Tlie  pol  nt  is  this,  that  the  desire  for  luHion,  for  birnK-ular  vision, 
tenda  to  mask  aud  to  prevent  tlie  double  visiou  which  is  constaiitlj  threaten- 
iug,  aud,  as  one  might  8ay,  atteiuptiug  to  occur.  II'  it  were  not  so  the 
patient  \voiild  sufler  uo  iuconvenieuce ;  it  is  jiist  tliis  ellbrt  to  fuse  against 
dilticultiea  \vhi(;li  causes  ali  the  trouble.  Dr.  Maddox's  plan  is  to  render  the 
image  \viiioh  talls  upou  oae  Qje  so  unlike  that  which  talla  upon  the  other 
that  the  putieut  will  nut  roalise  that  they  are  the  two  images  of  oae  object, 
and  so  wiU  not  attenipt  to  fuse  them  ;  we  shall  thiis  fiud  oiit,  by  their  rela- 
tion  to  oue  auother,  what  is  the  position  of  tlie  two  eyt!S  relativelj  to  one 
another.  He  accomplishes  tliis  l>y  the  simple  expedioiit  of  causing  the 
patient  to  look  at  a  spot  of  light  (a  gas  jet  turueil  lovv  \vill  do  nicely),  while 
belbre  one  eye  is  held  a  glasa  rod  or  buodle  of  rods.  The  eje  before  which 
the  rod  is  held  HCes  the  light  in  the  form  of  a  streak  running  perpendicularly 
to  the  axis  of  the  gla.s8  rod,  aud  according  as  we  huld  the  rod  the  patient 
can  readily  teU  whether  the  liue  uf  light  is  to  right  or  to  left,  above  or 
below  the  gas  jet,  through  which  of  course  it  ought  to  jmiss.  The  degree  of 
error  is  easily  read  off  on  a  scale  on  the  wall,  in  the  centre  of  whieh  the  gaa 
or  candle  is  burning. 

Another  siiuple  aud  useful  plan  of  discovering  latent  eonvergence  or 
divergeaoo  is  to  tause  tfie  patient  to  look  steaddy  at  a  dot,  through  whieh 
passes  a  fine  Une  drawu  vertically  on  a  sheet  of  paper.  Tlie  t\vo  images 
are  separated  by  phicing  before  one  eye  a  prisiu  with  its  apex  upward8  or 
downwards,  wheji,  slumld  no  divergence  or  abnormal  (.:onveyance  be  preseut, 
the  hne  will  be  merely  lengthened,  and  8how  two  dots,  but  if  eitlur  of  these 
couditiona  exist8  the  two  images  will  be  laterally  as  well  aa  vertically 
separated. 

As  regards  the  actual  harm  done  by  sueh  minute  abnormaUties  and 
their  frequency  there  are  great  ditierenees  of  opiuion :  many  surgeous, 
e3pecially  in  America,  holding  that  they  are  ipiite  a  freipient  cause  of  the 
most  vvid&spread  and  varying  bodilj  symptoms.  such  as  epilepsj,  diorea,  and 
in8anity,  whUe  others  cousider  their  influence  in  such  matters  to  have  been 
greatly  exaggerated.  T\vo  points  e8pecially  call  for  remark,  namely,  that  it 
is  qiute  certain  that  many  peraous  have  errors  of  this  nature  which  never 
give  them  the  smallest  iiueasiness,  and  that  occasionalb/  one  meets  with  a 
čase  iu  which  siich  au  ermr  reany  doea  cjtuse  headuche  tn"  similar  discom- 
fort.  The  general  opinion  on  this  side  of  the  Athintic  is  not  in  favour  of  so 
frequent  iuterference  \vith  minimal  degrees  of  error  by  tenotoiny,  vvhether 
"graduated"  or  not,  as  appear.s  to  be  cousidered  good  practice  iu  America. 
Be  the  reasoa  what  it  may,  we  do  not  meet  with  cases  which  on  account  of 
bodily  ailment  call  for  iuterference  by  oper.ition,  ■vrith  anything  approaching 
the  frequency  which  seeiiis  to  rule  in  the  United  States,  at  least  if  one  may 
judge  from  the  writiugs  of  certain  authors. 

The  various  abnornialitiea  which  may  in  this  way  occnr  are  spoken  of  a 
hyperphoria,  when  one  visual  axis  makes  an  angle  in  the  vertioal  aenae  with 
the  other,  as  exophoria  wheu  there  is  divergence,  and  as  esnphoria  when  there 
is  convergence  of  the  axe9.  These  may  in  any  čase  be  combiued,  and  indeed 
when  presentverj  often  are  corabined  into  hyi>erestiphoria  or  hyperexophoria. 
The  treatruent  of  such  conditions  may  be  eitlier  palliaLive  or  more  radical ; 
the  former  consisting  in  the  adaptation  of  prismatic  lenses  (couibined  if 
nece88ary  with  convex  or  concave  R]>herical  and  cylindriciil  lenses),  so  placed 
and  of  such  power  that  they  shall  negative  the  inHuence  of  the  incorrect 
position  of  the  eyea.     Thus  in  a  čase  of  hyperphoria  it  may  be  necessary  to 
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oause  the  patient  to  \vear  a  prismuliu  ^\a.f»  with  Ur  Hpex  upvvards  betore  the 
offendiug  eye.  Ali  prisuiatic  glassea  uiust  of  uecessitj  he  bea,\'y,  for  which 
and  for  other  reasons  it  ia  desirable  to  spread  the  ellect  over  the  two  eye8. 
TbuB  a  patient  with  right  hjperphoria,  to  correct  \vhich  he  would  reqiiire  to 
wear  a  prism  of  4"  apex  up  Itefore  tho  rigbt  oye,  can  attain  tho  same  result 
by  vejiring  before  each  eye  a  pristu  of  2".  the  apox  up  in  the  caae  of  the 
right,  dawtiward8  iu  the  ease  of  the  left  eye.  The  čase  becomes  more 
complicated  vvhen  oue  bas  to  do  with  a  coiubined  in\vanl-and-upward  or 
outward-aud-upward  defeut,  but  it  is  worked  out  ou  the  8ame  lines.  One 
hiis  sirapl}'  to  disLovcr  tirst  the  amount  of  vertical  deviation,  and  correct 
that  by  a  prisui,  then  siinilarlj  with  the  lateral  deviation  and  the  strength 
of  prism  required  for  that,  tben  to  combine  theae  tvro  priama,  one  with  ita 
apex  upwards,  the  other  with  ita  a|)ex  oiitward8  or  in\vards,  as  the  caae  iuay 
be,  into  one  simple  priem  whose  aj)ex  is  in  a  direction  intermediate  between 
Lhoee.  In  a  few  cases  it  is  good  practice  to  correct  the  vertical  delect  by  a 
prism  in  the  vertical  seuae  before  one  eye,  and  the  lateral  defect  by  a  priam 
in  the  horizontal  senae  before  the  other.  It  ahould  also  be  borne  in  mind, 
that  a  patient  wiO  very  readily,  in  moat  cases,  overcome  by  muscular 
action  a  amall  lateral  defect,  provided  the  vertical  error  is  artiHciaLly 
ciirrected  for  him  by  a  prism.  In  auy  caae  in  which  the  refractive  error  is 
largc  aud  the  position  error  small,  one  may  atUiin  one'8  end  without  prisms 
by  means  of  decentration  of  the  conves  or  concave  lens  which  the  |>utieut 
require8  (see  Muddox).  This  palliative  method  is  applicable  only  in  those 
cases  of  malposition  of  the  eye,  congenital  or  acquired,  in  which  there  is 
distinct  deaire  on  the  part  of  the  jtatient  for  binocular  tixation,  and  we  shall 
have  occaaion  to  revert  to  the  subject  when  speaking  of  the  tr.;atmont  of 
paralytic  strabiamus ;  it  is  not  applicable  except  wheD  the  amount  of  error 
is  slight. 

The  radical  methods  of  treatiiient  consist  in  operation  iipon  the  muacles, 
either  in  the  direction  of  diminishing  the  pt»wer  of  the  muacle  whicli  ia 
relatively  too  strong  (tenotomy),  or  of  increasing  the  power  of  a  direct  or 
indirect  anUigoni.st  (mlvancement).  To  this  uuitter  we  shall  revert  when 
speaking  uf  puralytic  strabiamus.     (See  alao  "  Concouiitant  Strabiamus.") 


NVSTAGMUS 

In  Ntbtagmus  we  have  to  deal  witb  a  pecuLiar  cunditiou  of  the  ooular 
mascles  in  wliich  there  ia  involuulary  movement  of  the  eye8.  This  move- 
inent  practically  alway8  (tliough  there  are  rare  exceptions)  alleots  both 
eye8,  thmigh  tiot  iuvariably  to  the  same  degree,  and,  accordiug  to  circum- 
Ktaiu-o-s,  riiay  be  iu  (1)  a  vertical,  (2j  a  horizontal,  {'.i)  a  rotatory,  or  (4)  a 
mixed  Kcnse.  An  important  fciiture  of  nyst:igmu8,  and  one  which  bas  an 
importaut  bearing  upou  ita  etiology,  is  that,  witii  a  poBsible  exceptiou  to 
be  nientioned  pro8eulIy,  the  movement  of  tho  t\v<>  eyes  is  iiivariably 
,  conjugate,  that  is,  that  l»oth  eye8  move  upvards  or  dowuwarda,  or  to  the 
right  side.  or  to  the  left  side.  or  are  rotated  lik«  the  hands  of  a  watch,  or 
in  the  c(tiitrary  direction  tu  the  hands  of  a  watch,  at  the  aame  moment. 
The  \vay  in  wbicb  tl>i.'i  vi'ry  imjiorlant  fact  nwy  be  most  «intply  stated,  and 
the  manner  of  stating  the  fact  which  most  elearly  Hhow8  this  p<»int  in  tlie 
etioIogy,  is  to  Bay  that  the  movementa  tako  plačo  as  they  do  in  the 
normal  eye;  they  occur  as  voluntary  movement«  do,  being  <lue  to  outflow 
of  nerve  impulses  Iroui  the  centres,  and  aro  in  this  »ense  <july  muscular 
manifesUitions  of  ricrvous  ex«'.iUitioiiH.  Thu.H  wlien  roUition  of  the  upper 
of  one  eye  lo  the  left  UKiurn,  the  ii])]>er  part  of  the  other  comea  is  aLso 
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turned  to  the  left, ;  while  had  thia  been  due  to  a  trulj'  muscular  leaion,  then 
the  muscles  of  the  left  eye  which  one  woiild  have  expected  to  act  along 
with  fche  superior  ohlique  and  the  superior  rectua  (prodiicing  rotation  to  the 
left)  of  the  pabieuts  right  eye  are  clearlj  not  the  iuferiorrectus  and  inferior 
obUque  (producing  rotution  to  the  left);  yet  this  is  actually  vvliat  doea 
oceur.  Except,  perhaps,  in  the  caae  o  t"  miner'8  iiy8tagmu8,  we  are  quite 
ignorant  what  factors  they  are  which  decide  tlie  que«tioQ  in  which  preciae 
direction  ny8taguiua  shall  occur,  whether  vertical,  rotutorj',  or  vvhat  not. 
In  the  čase  of  miners  uy8taguiu9,  however,  the  sviiiptoui  is  uo  doubt  due 
to  persistent  fatigue  of  certain  deiiuite  uiusoles  or  of  their  nerve  centres, 
and  the  normal  ac*tiou  of  these  luuscles  givea  ub  the  key  to  the  Dystagmu8. 
Suppose,  for  exiimplf,  that  in  the  eourse  of  Lis  \vork  the  miner  has  to  lie 
much  iipon  hia  left  side  aud  look  up  (to  his  riglit),  lateral  nyst;igniu8  wiU 
be  the  reault.  The  exceptioD  which  I  have  noticed  to  the  othervvise  con- 
stant  rule  that  nvstHguius  is  coiijiiL,'ate  is  in  the  t^ase  of  the  ourious  diBease 
knovvn  as  head-uudduig  in  childreu,  in  \vhich  c-lass  of  patients  I  have 
certainly  seeu  the  moveiuenta  to  l>e  those  of  convergence  and  divergence, 
and  of  daul)le  c<intr;ifbinn  of  superior  recti  fuIloNved  l)y  reIaxation.  Trob- 
ably  the  cause  of  this  uuriuus  syniptunj  in  a  littl«  knuwu  disease  iiiay  be  a 
eondition  of  irritatioii  of  the  niu.^iei  on  the  floor  of  the  fourth  ventricle. 

Tlie  rapidily  of  niovenietits  in  Dystaginius  variea  wit!iin  very  wide  liniits, 
as  kLso  does  the  exteut  of  the  excurHion.  Thiia  in  one  ease  one  niay  have 
to  do  with  a  vibratiou  so  minute  as  to  be  hardly  visible,  except  in  the 
ophthalnioscopic  pieture,  and  as  rapid  sis  sixty  or  one  hundred,  or  even 
iuany  more  tiujes  per  minute,  whilc  in  another  ciise  the  excursion8  may  be 
large.  extending  from  one  canthus  to  the  other,  and  only  so  frequeut  as  ten 
in  the  minute.  It  may  be  laid  dowu  as  a  rnle  that  vertical,  and  I  think 
rotatory.  nystaguius  ia  always  rapid.  \vhile  lateral  nystagmu3  niay  or  iuay 
not  be  8low,  It  njay  also  be  said  lu  general  terms,  though  the  rule  umst 
not  be  supposed  to  hold  good  for  ali  eases,  that  ny8tagmus  arising  in  cliild- 
hooti,  and  where  vision  ia  good  or  fairly  good,  tends  to  ahovv  great  rdpidity 
of  movenient,  \vliile  nyatagmu8  acqiured  in  adult  life,  and  where  vision  is 
nil,  tenda  to  lie  slow. 

The  causes  uf  uvatagmusare  tvvofold,  aiuce  they  are  originally  dependent 
either  upou  a  vLsuul  or  a  motor  anouialy.  In  regard  to  the  visual  causes 
■vve  liud  cousidenible  divergence,  but  \ve  have  either  a  cause  operating  very 
early  iu  lite,  pertiaps  even  in  utero,  and  producing  a  defeot  of  vision  which 
may  be  severe,  or  may  he  or  become  quite  slight,  or  (2)  a  cause  operating 
later  iu  life  and  associated  wit!i  very  grave  defect  or  total  loss  of  sigbt. 
Thus,  uuder  thia  heading,  ny8tagmus  may  occur  either  beeause  the  patient 
has  never  had  proper  vision,  or  because  he  bas  had  it  und  lost  it.  For  its 
productiou  iu  iufancv,  it  is  uect'S8ary  that  there  luis  l>een  .some  influence  at 
work  which  has  prevented  tlie  foriuation  upon  either  macula  of  imagea 
which  are  more  clear  or  more  capable  of  accurate  upprcciation  than  those 
formed  on  other  portions  of  the  fundus.  It  vvould  lead  ns  too  far  from  our 
present  subject  to  dis<;uH8  at  how  early  a  period  an  iufant  learns  to  direct 
the  macula  upon  a  bright  object,  but  it  is  certainly  a  niatter  of  not  niany 
vreeks.  The  bearing  of  this  point  is  that  it  is  at  au  extremely  early  period 
that  macular  vision  becomes  superior  to  more  peripheral  vision,  and  if 
njBtagmus  is  to  be  set  up,  the  cause  must  be  at  work  before  this  brief 
period  has  paased.  No  doubt,  by  that  tirne  the  macula  even  is  but  poorly 
developed,  and  its  8uperiority  to  the  rest  of  the  fundus  but  sLiglit,  yet  the 
mere  fact  of  tixation  meuns  that  already  the  macula  is  not  merely  poten- 
tiallj,  but  actualty,  the  most  acutely  perccptive  point  of  the  tetina,  and 
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nlreftdy  the  centres  have  been  eJucated  so  to  direct  tlie  glohes  that  images 
may  fall  upon  these  two  apots.  If,  therefore,  a  damaging,  but  not  coiu{>Ietely 
de6troyi&g  lesion  is  to  produce  njstagnius,  it  must  not  merelj  be  bilateral, 
but  very  early  also.  Such  a  lesioD  niay  take  varioua  fomis ;  it  inay  be  a 
damage  to  the  optic  nerve,  8ho\viug  itselt'  in  later  life  as  aii  atrophy,  and 
probably  being  at  the  moment  of  tlie  nature  of  a  retrobulbar  iuHammation, 
or  a  choroido-retinitiB  leading  to  disturbance  or  destruction  of  the  pigment 
lnyer8  at  the  ceutre ;  or  a  mther  high  degree  of  congenital  cataract ;  or  nn 
uplithalmia  neonatorum,  with  ulceration  of  the  cornea  and  couse^^uent 
formation  of  opacitie&  There  may  be,  in  fact,  a  lesiou  which  prevents 
either  the  fonuation  or  the  appreciation  of  superior  macular  images,'  but 
Avhatever  it  be,  the  lesion  must  be  early  and  bilateral ;  n  unilateral  lesion 
is  not  sufiicient,  it  may  cause  8quint,  but  will  not  give  rise  to  nvstagmus. 
It  is  probably  to  this  class  that  the  nvstagmus  of  albinism  belongs. 

From  the  visual  side  it  require8  a  muuh  more  aerious  lesion  to  produce 
iiy8lagmus  in  the  adult  than  is  autticient  in  the  child,  and  we  see  it  best 
marked  in  such  eases  as  the  very  bad  varieties  of  retrobulbar  neuritis  and 
in  atrophy.  We  never  see  ny»tagnms  produced  in  adult  life,  for  example, 
by  oven  ripe  cataract,  nor  by  eveu  fiiirly  severe  destructive  ulceration  of 
the  cornea  unlosa  vLsion  is  practically  entirely  lost.  In  this  variety  of 
uy8tagmus  it  is  that  one  sees  the  beet  eiamples  of  the  8low,  "  searching  " 
nyslagmus,  which  tKimetimcs  tiikes  a  peculiar  form.  In  thLs  the  lateral 
movoraent  in  one  direction  i«  f«ltatory,  the  eyes  passing  from  ne<ir  the  one 
cantlius  to  near  the  olher  in  a  series  of  jerks,  and  retum  in  one  long  svveep- 
ing  movement.  The  writer'a  impression  is  that  the  jerking  raovement  is 
apt  to  be  from  left  to  right,  while  the  8weepiag  movement  is  more  u8uaUy 
from  right  to  left ;  thi;^  fact,  he  is  of  opinion,  may  be  related  to  tho  habit  of 
movement  acquired  in  reading. 

From  the  muscular  poiut  of  view  we  have  three  principal  varietiea  to 
deal  with  :  miner'«  uy8taginu8,  f)aretic  muscle  ny8tagmu8,  and  that  con- 
uected  with  »piual  and  corebellur  lesions.  In  regard  to  the  first  of  these, 
we  have  combined  the  three  evil  iufluences  of  general  bodily  fatigue,  local 
fatigue,  and  insufticieut  illuminution.  The  rapidity  of  movement  is  usually 
great  in  miuers  riyKtagiuuH,  and  it  may  be  onlv  to  be  elicited  Vty  causing  the 
patieut  to  assiiine  his  particular  trade-poi*itiou  or  to  look  upwards.  Cou- 
vergence  tf»  a  near  object  is  va8tly  more  dithcult  when  the  object  is  alK)ve  the 
level  of  the  eye8,  as  it  often  muy  be  in  colliery  work.  iu  whicfi  čase  it  imiy 
be  overlooked  iu  the  cour>H3  uf  an  examination  not  sufliciently  minute.  In 
the  nvBtagmus  of  jiaretic  mii»cle  we  see  the  foUovving  condition  aometimes : — 
A  muscle  haa  been  paraly8ed,  but  is  perhaps  recovering,  but  on  getting  the 
pjilient  to  look  8teadily  to  an  object,  so  held  as  to  nccessitate  the  \vcak  muscle 
I)oiog  kept  actively  innervated — pre8ently  the  eye  will  begiu  to  make  slight 
r»sciUatory  movements,  which  are  apt  to  become  more  marked  than  at  tirst. 
It  i.s  exiictly  analogous  to  the  tremulousness  of  one'8  hand  after  carryiug  a 
vveight,  and  is  not  of  any  great  importance  clinically.  Tlie  lesion  of  the  cord 
most  fre4]uently  conneoted  with  uystagmu8  is  diaseminated  eclerosis,  though 
it  occura  \vith  oihers  alsa  This,  it  must  be  carefully  noted,  bas  no  connto- 
tion  with  any  visual  lesion ;  thero  maj  be  troublesome  nystAgmuB  while 
yet  the  vision  is  au  giHxi  an  ever  it  waa.  In  the  muscular  uy8tuguus  the 
{Mitienl  is  apt  to  »uffor  from  an  anooyance  from  which  he  is  free  in  tho 
oase  of  lither  infatitih;  or  other  "visual"  forma,  nainely,  the  apparent 
movement  of  the  obje(>t  liMtked  at  as  the  image  falls  u{x»n  ditfereut  nerve 
tcrnuinations  vvith  tlie  un^table  condition  of  the  ejres;  this  is  apt  to  give 
risu  to  much  annovariee  t"  the  patient. 
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The  treatment  ol'  njatagraus  resolves  itsell'  iulo  the  tretitmeut  of  the 
original  caust?  of  tlie  iustabilitj  rather  thaa  ol'  the  condition  itself.  Sorae- 
times  thia  ia  aimple  eunugh.  Thus,  in  congenital  cataraot,  should  nj^stagrnus 
be  developitig,  operation  aliould  at  onue  ha  pcriuriiitid  so  as  to  alKnv  ol"  the. 
macular  placing  of  imagea.  Tf  thls  cau  l>e  accnuiplished  so  that  the  pjitient 
can  learo  to  tis  even  ono  niacuLi  iipon  the  ahject  lociked  at.  the  development 
of  iiystagmus  may  bii  cliei;ked.  Suuilarly,  in  caaes  of  ophthalmia  neona- 
toruiu  we  are  sometimes  nbhged  to  perlorm  an  nptical  iridectonij  in  a  very 
young  patient,  in  order,  in  this  way,  to  prevent  the  permantut  establishment 
of  iD8tahility  of  the  eye3.  In  the  čase  then  of  infantile  nyatagrau8,  sliould 
the  ta,us^e  of  the  defective  sight  be  ameuahle  to  treatment,  tu  attack  it  is  to 
attack  the  ny8tagraii8.  In  the  čase  of  ininer'8  uvistagmus,  and  those  of  this 
claaa,  the  patient  muat  at  ouce,  and  foi-  g(j<id,  relinqnish  the  work  \vhich  is 
producing  the  muscle-fatigue  from  \vhich  this  results.  The  first  essential 
is  to  have  tlie  patient  to  work  in  dajlight,  and  oiit  of  the  necessarily  uon- 
strained  attitudes  essential  in  coal-gelting.  Beyoud  this,  and  attention  to 
sobrietv  and  the  general  health,  nothing  is  required.  The  piniguosis  is 
gijotl  provided  lie;dth  be  sound,  the  čase  is  caught  early,  and  the  ol)jection- 
able  work  given  up.  Sometimes  the  patient  oomes  to  one  while  yet 
ny8tagniU8  arises  in  certain  positions  onii/,  and  \vhen  that  is  the  t^use  tlie 
prospect  of  improvement  and  cure  is  manifestly  nmch  brighter  than  when 
nyst^gmu8  bas  tome  to  exist  in  auy  and  every  attitiule.  Kn  direct  treat- 
ment ia  ealled  for  in  the  cases  of  spinal  and  cerebellar  nystagnms,  nor  in 
tboae  uf  the  r1ow  njatagmus  fnmi  blindness.  In  initny  children  with 
"  causeleHs "  nystaginus  from  infauLy,  that  is,  ny8tagniu9  uith  no  visible 
change  in  the  fundus  or  media,  there  is  a  distinct  tendency  to  self-cure, 
and  as  yc;ir8  pass  on,  the  constancy,  rapidity,  and  exeursion  of  the  Dy8tagniu8 
ali  diininish,  even  to  vauishing  point.  As  regards  progoosis  and  treiitnient 
in  the  uyistagmu8  associated  with  head-nodding  in  cliildren,  see  article  on 
that  Bubject. 


Paralvsis  of  Octjlar  Muscles 

Paraly8is  of  one  or  more  of  the  oeular  miiscla^  is  very  far  from  being 
an  uncotniuou  condition,  and  it  ia  uue  \vhich  from  several  points  of  view 
demauds  carefui  attention  ;  for  one  reason,  the  double  vision  to  Avhieh  it 
may  give  rise  is  not  iufrequently  one  of  the  very  earlieat  symptoiu8  \v])ich 
force  a  patient  in  the  ejirlier  stages  of  serions  and,  it  niay  he,  aciite  iutra- 
cranial  or  Hpina!  iHseaae  to  seek  ekilled  advice ;  for  another,  the  inconveni- 
ence  aml  discoiufort  to  \vhidi  it  givea  riae,  and  the  defonnity  catised,  are 
mattere  of  grave  importance  to  a  patient.  The  imniediate  eause  of  onr 
being  consulted  hy  a  patient  \vhose  mnseular  apparatiis  is  thua  throvvu  out 
of  gear  ia  in  the  vast  majority  of  iustaueea  the  oecurreuce  of  double  vision 
Now,  in  order  to  ansvver  the  tiuestion  wbicti  rneets  us  at  the  outaet  of  our 
incjuirv  into  tbese  niattem,  viz.,  Why  does  a  ^Jerson  \vhose  (say)  left  external 
rcctua  nniscle  is  paraly8ed  have  diplopia  ?  we  niust  first  of  ali  understand 
why  \vith  two  uornial  eye.s  one  sces  »iiiglv.  There  in,  as  a  niatter  of  fact, 
no  more  rensou  wliy  one  should  see  double  aormally  because  he  has  two 
eye8,  than  that  he  sliould  hear  the  same  sound  twice  over  beoauae  he  has 
two  e.ir8,  indeed  rather  less,  biit  in  regard  to  this  matter  of  siugle  biuoeiilar 
vision  there  are  two  theorio^,  neitlier  of  \vhich  is  eat;rely  &atisfactory  for 
ali  cirouiiisLancea,  though  both  are  iisefuL  According  to  the  first  theory, 
ali  over  those  purtious  of  the  retina  of  one  eye,  images  falling  upoa  whiuh 
impinge  also  on  that  of  the  othcr  eye,  every  individual  apot  on  the  right  retina 
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^M  oorreeponding  point  on  the  left.  the  tibres  leading  from  which  join, 
ittbly  at  the  chiasiua,  und  proc«e<l  together  to  the  centre  of  viaion. 
ImpreBsious  falling  upou  what  one  might  uiU  the  duplicated  terminal  of 
the  central  celi  are  received  as  one  only,  The  aecond  theory  h«is  reference 
to  the  musclea,  and  is  to  the  etfect  thut,  uccording  to  the  precise  auiount  of 
innervation  which  is  required,  or  whiLli  would  l»e  re<juired,  to  euable  tlie 
macula  to  receive  an  impression  of  any  object,  do  \ve  judge  of  ita  precise 
posilion  in  space ;  if  each  eye  would  require  the  same  degree  the  object  ia 
inentally  referred  to  the  same  spet, — is  seen  singlj",  in  other  vords.  On 
either  of  these  two  suppoaitiona  the  occurreuce  of  double  visiou  when  a 
miiscle  is  paral^sed  is  eaaily  enough  explained,  for,  according  to  the  Hrst, 
the  two  images  of  the  one  object  fall  upon  nou-correspouding  points  of  the 
right  and  left  retinie,  and  ure  therefore  intei-preted  as  two;  while  according 
to  the  other,  the  auHeriug  eye  is  erroueouBly  lielieved  to  be  gazing  in  a 
dircctiou  other  than  that  which  in  reality  it  has  adopted;  the  position,  then, 
of  ali  objects  seen  by  that  eye  is  incorrectly  judged.  Let  us  take  again  the 
čase  of  paralysis  of  the  left  external  rectus;  on  accouut  of  its  iusutlicient 
actiou,  the  eye  looke  more  towanLa  the  right  side  than  the  juitient  supposes 
it  to  do,  he  therefore  refers  ali  objects  seen  by  it  to  situutious  farther  to  the 
left  than  those  which  they  really  occupy.  The  muscular-sense  tlieory  i« 
the  more  satiafaclory  of  the  two.  In  regard  to  the  9y mptoms  produccd 
there  are  three  chief  pointa  to  be  considered ;  not  that  these  are  by  any 
nieaus  distinct  from  one  anotiier,  for  they  are  but  difterent  view8  of  the 
same  fact,  but  as  a  matter  of  coDvenienue  merely ;  these  points  are  Bquint, 
double  vision,  and  faulty  projection. 

1.  Squint. — Tn  a  well-marked  caae  of  paraly8i8  of  either  of  the  majnr 
lateral-movers  of  the  eye.  strabismus  is,  at  least  in  certain  positions,  sufli- 
ciently  obvious.  To  take  aguiu  our  old  example,  in  paralysis  of  the  left 
extemxi8,  the  left  eye,  since  the  weakened  muscle  is  incapable  of  pulling  it 
t-o  the  left,  stands  in  a  poaition  of  over-convergence ;  the  patieut  has  au 
obvious  couvorgent  strabisniua  Mauifestly,  the  degree  of  8quint  will  varv, 
other  things  being  equal,  with  the  degree  to  which  the  atfected  muscle  is 
oalled  upon  to  exercise  its  function  of  mo\-ing  to  the  left,  and  fails  to  do  so. 
When  the  patient  looks  to  his  right  haud  side,  since  in  that  position  the 
oxternal  rectus  is  not  called  upon  to  att,  the  8quint  will  be  nou-existent, 
but  in  pri»ix)rtion  as  the  patient  is  calk-d  upon  to  look  more  to  his  left  the 
8<iuint  vrill  be  prestmt  in  ever-increasing  degree.  Herein  lies  the  e.s8ential 
diilerence  l)etween  concomitant  strabisiuus  and  paralytic  strabiamus;  in 
the  foruier  (which  see)  the  stjuint  is  equal  in  degree  ali  over  the  tield  of 
tixatiou,  while  in  that  at  present  under  considenition  it  varies  with  overy 
alterution  of  the  jRisition  of  the  fixation  object.  In  the  cases  of  the  intomal 
and  external  recti  8quint  may  l>e  olnious,  but  when  one  has  to  deal  with 
paraly8is  of  any  of  the  other  muscles  he  Ls  forced  to  relv  for  diagnosis  on 
other  considerations. 

2.  DouBi.R  VISION,  in  some  ])art  or  other  of  the  tield  of  tixation,  eiisUs 
in  any  čase  of  paralysis  of  one  of  the  exterior  niusck^?«.  providetl  that  the 
patient  has  sutlicient  intelligence  to  perceivc  it,  that  the  vision  of  e^ich  eye 
is  at  Idkisl  fair,  and  that  the  deviation  of  the  surTcring  cye  is  ueither  ao 
minutt^  that  the  »eparation  is  not  iH-ncivr«!,  nor  tu*  exce88ive  that  the 
picture  falb<  uix)n  a  very  pcripheral  {>ortiou  of  the  retina,  aml  so  doefl  not 
tmpreaa  it^U  u\t<m  the  notice.  It  is  by  means  of  the  position  and  character 
of  the  diplonia  induced  that  one  is  enabled  to  dccide,  a»  a  matter  of  {»ractice, 
vrhich  mu8t:le  is  involved  in  the  great  majority  of  luuic«. 

In  order  that  the  practitiouer  may  U'  able  to  d<i  tlii«,  it  is  aljttoU 
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esaential  ttiat  he  should  have  at  his  duger  ends  precise  kuowle(lge  of  the 
physiologiciil  action  of  each  of  the  exterior  nmaclea  of  the  globe.  A  very 
brief  uote  of  thes<^  luiist  here  be  given.  The  external  and  internal  re<Jti 
have  simple  actioos ;  tbey  tum  the  eye,  or,  to  speak  more  correctly,  the 
cornea,  outwards  and  in\vards  respectively.  Each  of  the  other  muscles, 
hovvever,  has  a  triple  action  ;  it  raoves  the  cornea  either  upward8  or  down- 
vvards,  and  eitlier  oiit\vards  or  iuvvards,  while  at  the  same  tirne  it  so  drawB 
upon  the  upper  or  lower  half  of  the  corneji  as  to  rotate  the  upper  extremity 
of  its  vertical  meridian  either  invvards  (toward8  the  noše),  or  outward8 
(toward8  the  temple).  Tlie  superior  rectus,  being  inserted  rather  to  the 
inaer  side  of  the  verLical  meridian  of  the  cornea,  not  merely  turns  the 
cornea  upvvards,  but  in  virtue  of  ite  position  is  alde  to  act  in  this  manner 
to  the  best  advantage  when  the  cornea  has  by  other  muscles  been  at  the 
same  tirne  turned  outvvarda  It  also  tenda  to  draw  the  cornea  iuvvards  as  a 
whole,  and  Ui  rotate  the  upper  end  of  its  vertical  meridian  inward8.  The 
inferior  rectus,  lieing  anakigona  in  position,  turns  the  cornea  dowTjward8, 
acting  best  vvhile  the  eje  is  looking  outwarda;  it  also  turna  the  cornea 
invvards,  and  rotates  the  upper  half  of  the  cornea  outvvards.  The  superior 
oblique,  runniug  as  it  does  backward8  and  outward8  from  the  pulley.  turns 
the  cornea  downwards,  acting  best  \vhen  the  eye  is  looking  inwarda ;  and 
in  addition,  it  nioves  the  cornea  outvvards  as  a  whole,  \vhile  rotating  its 
upper  half  inwards.  The  inferior  oblique  turns  the  corne;i  upwards,  acting 
best  vvheii  the  eye  is  looking  inuards ;  aLso  turning  the  wlmle  cornea  oub- 
ward3  and  rotating  its  upper  lialf  outwarda.  A  moment'«  conipurison  of 
these  Htatemeuts.  \vhich  indicate  rougblv  tfie  actions  of  the  varioua  muscles, 
will  8how  that  any  two  of  these  muscles  agree  in  one  of  the  three  actions 
which  each  acconiplishes,  while  they  differ  in  the  other  two.  For  example, 
the  superior  rectus  and  the  inferior  oblit]ue  agree  in  uioving  the  eye 
up\vards,  but  the  former  turns  the  cornea  as  a  whole,  and  its  iijiper  part, 
inwards,  \vhilc  the  hittcr  bas  ])reei.sely  contrary  actions.  It  \vil]  turtber  be 
noted  that  tbere  exiet8  a  dillereuce  in  regard  eveu  to  that  function  which 
they  perform  in  couimon  ;  thus,  taking  the  same  t\vo  muscles,  the  superior 
rectus  acts  best  as  an  elevator  wheu  the  eye  is  turued  outwards,  the  inferior 
oblique  wben  the  eye  is  looking  in%vards  (towards  the  uose).  The  import- 
ance  of  this  fact  will  be  seen  ju-eacntlj. 

We  are  in  a  jiosition  now,  having  refreshed  our  meu]ory  in  regard  to  the 
principal  funutiuu  of  eac!i  muscie,  to  approach  the  question  of  the  precise 
nmscle  involved  in  any  čase  uf  binocular  diplopia. 

(a)  It  is  tilear,  in  the  first  plače,  that  each  muscie  having  a  principal 
action  of  its  own,  and  in  the  čase  of  ali  but  two,  also  8ubsidiary 
actions,  it  will  be  in  the  line  of  that  principal  action  that  the  failure 
will  become  manifest.  Thua  if  the  chief  function  of  a  mu.Hcle  be  to 
move  thč  cornea  downward8,  double  \'ision  will  liecome  manifest,  or 
most  manifest,  when  an  attempt  is  made  to  Imik  downwards;  and  further, 
if  the  function  of  that  muscie  is  best  exerci8ed  when  the  eye  is  at 
the  same  tirne  looking  inwards,  it  wil!  be  in  that  attitude  that  the  double 
visiou  vvill  be  most  obvious  of  ali.  the  images  will  there  be  farther 
apart.  There  is  no  muscie  whose  function  can  be  taken  up  and  dls- 
charged  by  anv  ottier  or  conibination  of  others ;  if  the  external  rectus  be 
paraly8ed,  no  doultt  there  are  other  two  muscles  (the  obliciues)  which  move 
the  cornea  out\vard9,  but  t!iey  are  quite  incapable  of  taking  up  the  role  of 
the  external  rectus — and  so  with  ali  the  others.  We  come  to  this  then, 
that  it  is  in  the  direction  iu  wbicb  a  muscie  has  normally  its  maximum 
efl5cacy  that  its  failure  to  act  comes  to  be  most  e^'ident.     It  must  not, 
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rer,  be  aupposed.  that  iu  no  olher  directiuna  can  double  vision  be  de- 
bnited,  but  the  patieiit  is,  genenillj  speukiiig,  not  cjou8t'.ious  of  it ;  thoiich 
the  iaut  Ihat  tbu  positiou  uf  tlie  eye  is  iucorrect  can,  with  proper  means,  be 
demonstratcd  also.  lu  panUjsis  of  the  exttirnal  rcctim,  to  return  to  tbis  as 
an  exHmple,  double  vision  is  complained  of  upoil  looking  outwards;  but  if 
we  deprivLi  tbe  patieut  ol"  anv  ix>wer  to  fuvse  iiuagea  which  are  near  together 
by  emplojiug  a  vertical  prisiu  to  sepurate  theiii  vertically,  lateral  sep.tration 
ol'  the  iuuiges,  due  to  inethciency  in  the  active  or  in  the  controlliug  fiower 
of  tbe  externttl  rectus,  bocx)mes  evident  over  the  whoie  field. 

The  hrst  poiot  in  proceeding  to  the  diseovery  of  the  actual  musule 
involved  is  to  ascertain  in  what  chief  directiou  diplopia  is  complained  of. 
It  is  a  inuscle  whuseduty  it  is  to  move  the  eye  iu  that  direction  which  is 
paraly>*ed.  The  patieut  8ay8  he  seea  double  ou  looking  doNvnvvards ;  the 
immediate  aud  perl'ect[y  correct  conclusion  is  that  the  luuscle  puraly8ed  is 
oue  whose  (abrogated)  function  it  is  to  turn  the  coruea  dowDward8.  And, 
lurther,  the  vertical  aeparation  of  the  two  images  will  be  greater  either  to 
the  lett  hand  or  to  the  right,  the  eye  being  at  the  same  tiuie  in  an  attitude 
of  looking  down,according  aa  the  muscle  involved  is  facilitated  in  its  lustion 
under  ordiuary  conditiona  by  the  eye  beiug  at  the  same  moment  turned  to 
left  or  to  rigiit.  The  hrt<t  rule,  theu.  is  that  double  vision  is  to  be  fouud  in 
one  or  other  of  the  great  directions,  upward8,  dovvnwards,  to  right  or  to  lelt 
of  the  patieut,  and  the  muscle  paraly8ed  is  one  of  thoae  whoae  function  it 
is  to  move  the  eye  iu  that  directiou. 

(6)  As  one  moves  the  test  object,  vrhich  for  conveuience  sake  is  often  a 
lighted  candle,  farther  and  fartlier  in  the  dii-ection  in  which  double  vision 
exi8t8  (8ay,  dovvnvv-arda),  the  eall  upon  the  enleeblcd  muscle  increasing,  and 
its  inal>ility  to  meet  the  demand  becoming  more  obvious,  the  separation  of 
the  two  images,  the  f.ilse  and  the  true,  becomes  ever  wider  and  wider  ;  it  is 
ea8y  to  decide  w?hich  image  belongs  to  which  eye  by  means  of  a  coloured 
gluss  held  before  one  eye,  or  by  Kuddenly  interposing  a  screen  before  one 
eye.  and  causing  the  patient  to  aay  which  image  is  coloured  or  which  has 
diaappeared ;  but  that  is  not  enough,  wu  re<;[uire  to  know  which  is  the  falee 
image, — which,  that  is,  belongs  to  the  misdirected  eye.  The  answer  to  ihis 
question,  \vhich  is  one  that  gives  much  tmuble  to  the  beginner,  is  8imply 
that  the  iuiage  which  is  farthest  iu  the  direction  in  which  double  vision 
exists  is  the  false  image.  If  the  diplopia  is  manifest  below,  the  Iower 
image  is  the  false,  l)elonging  to  the  j^iralvsed  eye ;  if  the  diplopia  is 
gruitest  to  the  left  hand  side,  tfiat  image  most  to  the  left  is  the  falae, 
and  80  on.  This  gives  the  ansvver  to  the  second  cjuestion,  namely,  Which  is 
the  atfected  eye  ? 

(c)  Thethirdquestion,  Whichmu8cloof  thateye  iHparaly8ed^  isansvrered 
by  the  observation  that  the  false  image  is  deviiiu^.d  exactly  in  the  direction 
of  aotion  of  the  {)aralysed  muscle.  Thus,  to  take  the  thn^  tlirectious  of 
error,  if  the  false  image  is  above  the  true,  the  muticle  paralyHed  ia  on 
ekvator  (und  similarly  with  the  depressors) ;  if  the  images  are  orossed  it 
is  an  inward  mover  wl>ich  i«  par.ily8ed  (and  Bnuilarly  with  simple  or 
homonymous  dipbtpia);  nud  if  the  iip{>er  (Mid  of  tho  false  image  i»  rotittcd 
to  th).^  right,  the  piinilysed  muscle  has  it  as  one  of  its  functiona  to  rotale 
the  glolte  about  a  sogittil  axis  sn  that  the  up^ier  ]jart  nf  the  coruea  sholl  be 
rot^iUid  to  tho  right  (and  simil(rly  with  the  left  rotation). 

The  vvriu-r  ventun^s  to  thitik  that  this  meth<xi  is  the  simplcflt  and 
most  "  phyH!i»lrHjricn|  "  tlmt  cau  vvell  U*  etnpli»ycd.  smtio  it  de])ends  eutirely 
upon  u  Kr  '■  of  ihe  iiormal  .-u^tion  nf  tliM  iinim^leti  in  healtli ;  it  is 

ccrtainly   i  ^\    lietter  thuu   any  mnemouics.  which    are   H])t   to   fail 
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precisel)'  wheD  thej'  ure  reguired.  It  iiiay,  perhaps,  be  useful  to  give  an 
illuBtratiou  of  tlie  uppliaition  oi"  tliese  rulcB : — A  uiau  cumplaius  of  daplopia^ 
\vhich,  excludiDg  luoutK-ular  diplopia,  maj  lie  due  to  paral)'BiB  ofanj  one  of 
Lvvelve  muscles,  six  in  each  eye.  Euiployiug  the  first  rule,  we  ascertain 
that  it  ia  in  looking  dovviiward8  that  double  vision  is  most  maDifeat ;  thia 
narrows  down  the  possibilities  to  the  tour  depreasora  of  the  two  eyes 
(euperior  oblique  anil  inferior  rectus).  By  using  a  red  glasa  or  other  method 
we  diacover  that  the  lower  (falae)  image  belongs  to  the  left  eye ;  the  second 
rule  has  thus  limited  tlie  possibilities  to  the  two  musclea  of  tlie  left  eye. 
Un  iurther  investigutiou  we  tind  that  tlieheight-i.liffereQce  iucreases  to  the 
patieut's  right,  wliich  makes  it  clear  tliat  tbe  defaultiiig  muscle  must  be 
the  left  Buperior  oblique.  Other  coDlinDaLory  tests  may  be  added,  wheii  it 
\vill  prL>bably  be  discovered  that  the  upper  eud  of  the  falae  image  is  tvvistoi 
to  the  right,  and  that  the  lateral  separatiou  is  homonyiuou8,  in  accordance 
with  the  plivrtiological  aetinn  of  the  superior  oblicpie  as  explained  above. 
In  regard  tu  Lhe.se  contiriijutiuv  teats  it  shonld  be  steted  that  they  are  apt 
to  fail,  aiul  should  not  be  too  umeli  relied  upon.  If  there  huppens,  in  such 
a  ease  us  is  suggeated  abuve,  to  liave  been  in  healtb  a  tendency  to  (latent) 
divergence  of  the  optic  axe8,  aa  is  not  infrequently  the  čase,  then,  vvhen 
there  is  no  po8sibility  of  combining  the  two  imagea  on  account  of  the 
vertical  diplopia.  the  latent  divergence  is  apt  to  assert  itself,  \vith  the  result 
that  in  plaee  of  hou]OtiytuonH,  \ve  mav  have  crossed,  diplopia.  One  is  some- 
tiuies  put  altout,  tou,  l>}'  the  patient  inistakiug  the  vertical  for  the  inclined 
iuiage,  und  tict  rersu  ;  the  ert"ect  of  this  will  be,  that  in  plače  of  Bayiug  that 
tlie  lo\ver  image  inelines  to  the  riglit,  he  may  sttite  that  the  upper  iuclines 
to  the  left.  Nor  is  it  a  wise  plan  to  sjieak  of  the  two  iuiages  inclining  to 
or  from  one  another,  but  rather  to  right  and  to  left.  since  in  the  event  of 
tlie  separatiou  bcing  cro.ssed  wlien  it  "  ought "  to  be  homorijmous  one  is  apt 
to  lie  led  intn  error.  There  are  iiuniberle.ss  minor  pointa  in  regard  to 
diplopia  and  the  p^ralvsis  n['  the  individual  uiu.st.le3,  souie  ot"  great  interest 
and  conaiderablt!  iiuportanee,  but  for  the  discusaion  of  wbieh  the  reader 
must  be  refcrred  to  a  good  text-ltouk.  The  precise  eharactera  of  the  diplopia 
produced  l)y  paraly8i3  of  each  of  the  muscles  8everally  can  be  readily 
deduced  from  a  knowledge  of  the  phyaiological  iiction^  as  indicated  above. 
Two  or  more  of  the  muscles  niay  be  paraly8ed  at  the  aume  tirne,  a  coudition 
which  is  most  apt  to  be  oliserved  when  either  the  trunk  of  the  third  nerve 
is  atfected,  or  wiien  ali  the  muscles  attached  to  the  eye  are  paraiy8ed 
together,  a  coudition  kno\vn  as  ophthalmoplegia, 

When  the  vvhole  third  nerve  is  paralvsed,  there  is  present,  of  course, 
inability  to  euiploy  any  of  the  external  oeular  muscles  with  the  exceptiou 
of  the  external  rectus  (sixth  nerve)  and  tlie  auperior  oblique  (lourth  nerve). 
There  is,  therefore,  total  tiiabilitv  to  niove  the  eye  either  up\vards  or 
inwards,  and  the  povver  to  move  dovvnvvards  is  pxtremely  limited,  since  the 
superior  oblitpie  has  but  little  aetion  iis  a  tU-pressor  except  when  the  coruea 
is  turned  invvards,  a  pusitiou  \vhich  it  is  impossible  lor  the  eye  to  assume 
from  the  paralyai8  of  aH  the  invvard-iuovers.  The  eve,  therefore,  standa 
almost  stationary  in  a  poaitiou  of  divergence,  is  incapable  of  upvvard  luove- 
ment,  and  on  an  altempt  to  lonk  do\vu  does  little  but  rotate  8Uglitly  about 
ita  sagittal  axi8  as  the  superior  u|jlique  turns  the  upper  part  of  the  cornea 
inward8.  The  paralyflis  of  the  Icvator  palphebne  superioris  preventa  the 
patient  from  being  luuch  annoyed  by  diplopia,  but  if  the  lid  be  raised  by 
the  hand,  it  will  be  found  that  there  is  double  viaion  over  the  vvhole  iield 
of  hxation,  save,  perhaps,  at  the  extreme  outer  part.  The  diplopia  is 
crossed,  the  separation  of  the  images  l>ecoming  enormoua  as  the  test  object 
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over  to  the  healthy  side ;  in  the  upper  part  of  tbe  field  the  false 
image  is  ubove  the  true,  in  the  lovver  half  it  is  below  the  true.  In  such  a 
oase  the  piipil  and  ciliarj  muscle  are  also  paraljsed,  the  eifects  ot*  \vhich  are 
diflcussed  el»ewhere.  In  certain  cases  the  levator  is  less  seriousljr  atlected 
than  the  muscles  of  the  globe,  and  it  aud  the  interior  muscles  seem  to  have 
a  lendeucj  to  recover  more  quickly  than  the  others.  When  ophthahno- 
plegiu  occurs  ali  the  exterior  muscles  of  the  eye  are  paraljsed,  with 
ur  \nthout  affectiou  of  the  interior.  The  etiological  signiticance  of 
combinations  of  the  various  muscles  in  their  paraljas  will  be  discussed 
later. 

In  connection  with  the  subject  of  diplopia  one  must  draw  attentiou  to 
two  points  of  interest,  namely,  the  relative  inoonvenience  to  which  the 
patieut  ia  aubjected  by  paraly8i8  of  the  various  muscles,  and  the  untaught, 
one  might  alniost  8ay  retlex,  means  which  he  adupts  to  get  rid  of  the 
annoyance.  Since  we  have  less  to  do  with  objects  aljove  us  than  with  those 
on  or  \)e\ovf  the  level  of  the  eye8,  [mralvsis  nf  any  of  the  upward-mover8 
causes  muc  h  less  aunoyance  than  in  the  oaae  of  the  other  muscles; 
paralysis  of  a  pure  lateral-mover  is,  unless  very  severe  in  degree,  ea8ily 
combated  by  alteration  of  the  positton  of  the  head,  \vhereas  in  walking,  and 
stili  more  in  descending  a  staircase,  paraly8i8  of  one  of  the  downward- 
movera  causes  great  iuconvenience.  The  means  adopted  by  the  patient 
consist  in  so  placing  the  head  and  eye8  that  the  oflending  muscle  is  in 
its  position  of  greatest  inutility,  and  the  l)ad  gearing  produoed  by  its 
inoction  is  therefore  at  its  luinimum.  Thus  vvhen  there  is  double  vision  to 
the  left  the  patient  turns  his  head  to  the  left,  and  at  the  same  time  turna 
lK)th  eye8  to  the  right;  the  otfending  left-mover  is  thus  thrown  out  of 
action,  ali  the  objects  vvith  which  the  patient  is  deaLing  at  the  moment  are 
put  over  to  his  right  side,  and  double  vision  reduced  to  a  minimum. 
Similarly  if  the  diplopia  is  in  the  lovver  half  of  the  tield,  the  patient 
endeavours  to  have  as  mauy  objects  above  the  level  of  the  eye8  as  possible, 
and  to  do  wilhout  bringing  any  depreasor  into  play,  by  keeping  the  head 
lowered  and  tuming  the  eye8  upvvards.  For  the  correction  of  the  faulty 
tnoliuution  of  the  fab^  image,  the  unusual  attitude  adopted  by  the  head  is 
much  less  obvious,  but  alteration  of  position  may  be  expre88ed  in  this  way 
that  (as  is,  indeed.  the  caso  with  the  other  movements)  the  head  is  turned 
in  the  direction  in  vvhich  the  defaulting  muscle  ought  to  rotate  the 
eve,  or — whiit  is  tho  same  thing — in  the  same  sense  as  the  inclination  of 
the  falae  image. 

3.  Faultv  Projection.— The  third  of  the  chief  points  iii  regard  to  the 
»yu»ptoms  produccd  by  pamlvsis  of  ocular  muscles,  uamely,  f)iulty  pro- 
jection, need  not  detiiiu  us  long.  It  depends  u|xtn  the  wrong  estimate 
mocle  by  tho  W6ak  muscle  of  the  amount  of  etfect  produced  upon  the 
position  of  the  eye  by  the  expcnditure  of  nerve-energ^'  suppUed  to  it.  This 
might  Im}  cxpre8acd  in  the  follo\ving  manner : — Suppoee  that  in  hc^th 
unough  energy  were  given  out  under  certain  circunistances  to  rotate  the 
fye  through  an  angle  of  3^,  if  the  actual  power  of  the  muscle  is  by  paruais 
reduced  to  nuc-third,  then  with  the  same  expenditure  of  eucrgy  the  result 
•.will  be  a  movrment  only  through  10".  Now  it  is  by  the  amount  of  nerve- 
energy  expended  in  bringing  the  macula  to  bear  upon  an  objeot,  and  not 
by  the  effect  produccd.  that  wo  judgo  of  its  position  in  bjmicc  ;  therefore,  in 
p«ralysiB  of  any  muscle  vvc  are  apt  to  "  refcr  "  »n  object  Ui  a  point  in  spac« 
furthcr  in  the  linu  of  itctiou  of  that  muaole  than  it  in  retUitj  is.  In  a 
reocnt  ca«e  of  parulysis  of  the  extenial  rectus.  for  eziuuplc,  this  can  bo 
OmUj  demoustrated.  Let  the  patient  oover  the  suund  eye,  aud  while  he 
VOL.  VIII  31 


482 


OCULAE  MUSCLES,  AFFECTIONS  OF 


fixe8  yoiir  uplifted  finger  with  the  atfected  one,  let  him  dart  his  fiuger 
quickly  at  jours;  it  wiLl  be  fouud  tluit  his  finger  passea  your8  on  the  side 
of  the  weak  muscie,  8howing  that  he  has  beeu  under  the  inipresaion  that 
your  tinger  was  fartht3r  in  that  ilirection  tlian  it  reallj  8to<xl.  Other 
methoda  of  demonstrutiug  the  sume  error  of  judgmeiit  will  occur  to  the 
reader.  In  point  of  fact,  j  t  is  the  e^istence  of  this  faulty  projection, 
as  much  as  the  actual  diplopia.  •vehich  causes  the  incoavenience  and 
discomfort  from  whit'h  the  patient  auHers;  in  descending  a  stair,  for 
example,  he  haa  the  double  dittieulty  of  seeing  double  and  of  iinagining  the 
atep  to  be  where  it  ia  not. 

Etiologv 


I 


A  point  of  great  importance  to  be  settled  before  any  operative  or  other 
treatment  is  begun,  is  vviiether  a  convergeut  stiuiut  is  ihie  to  a  paralytic 
condition,  or  to  refractive  anomaly.  The  followiug  matters  shuuhl  be 
inquired  into : — 

A[fe  o/  Patient. — Convergent  concomitant  strabismus  usually  develops 
before  the  age  of  four  or  live  year8 ;  paralyBi8  mav  occtir  at  any  age. 

Rffraction. — Nearly  aH  convergent  concomitant  a^uiuts  are  associated 
\vith  bjpermetropia. 

Onsd. — (Joiicomitaut  squint  at  its  inception  is  very  often  erratic, 
coming  aud  going  for  some  time,  it  may  be  aeen  at  times  even  for  nionths 
before  becoming  fixed ;  paralytic  Bquint  ia  aknost  alway8  sudden  or  rapid  in 
i  ta  onaet. 

Diplojna. — In  the  great  majority  of  casea  of  concomitant  strabismus 
diplopia  is  not  complained  of,  and  is  difficult  to  elicit,  even  on  careful 
testing;  on  the  other  hand.  dijtlopia  i»  not,  as  |x>inted  out  above, 
invariahly  present  in  paralyaifl,  thoiigh  it  is  prasent  in  the  vast  majority  of 
caaes. 

Privianj  Be.ciation. — In  concomitant  8quiiit  the  fault  of  position  or 
degree  of  convergence  ia  the  stiuie  aH  over  the  tield  of  tisatiou,  as  ita 
name  implies,  while  in  paralvtic  atiuint  the  error  in  poaition  ia  greatest  in 
eertain  positions. 

Hccomlarif  Bcviaiion. — Wiien  the  eye  which  ordinarily  fixe8  the  object 
ia  hidden  behiug  the  haud  or  other  screeu,  that  which  iisually  s<iiiints  Ls  then 
obliged  to  fix,  and  the  original  eye  deviates;  in  conciomititut  Btrabismua  the 
8econdary  deviatiori  ia  not  greater  than  the  primary.  In  paraijtic  8quint, 
when  tlie  paretic  eye  is  fixing,  tliu  eftbrt  req\iired  on  the  purt  oi  tlie  feeble 
muscle  to  dmw  it  into  line  is  much  greater  than  in  the  čase  of  a  normal 
muscle,  and  the  corresponding  inipulse  sent  to  the  asaociated  laU'rttl  muscle 
of  the  aound  eye,  therefore  pnxluce«  a  more  extcn8ive  altcration  in  positiou ; 
ia  other  \vorda,  the  secondarj'  deviatiou  is  greater  than  the  primary. 

Projection. — In  paralytic  squint  the  projection  by  the  misdirected  eye 
ia  erroneous  ;  it  is  correct  in  cnncomittmt  strabismus. 

When  we  have  decided  that  auch  and  aucli  a  muscle  is  para]y8ed,  we  have 
only  taken  the  tirat  of  a  series  of  atcps  t*>ward8  the  diagnoaia,  for  we  miist 
know  also  the  se^il  of  tlie  lesion  and  its  preciae  nature.  before  we  ctin  l>e  said 
to  have  arrived  at  an  understanding  of  the  cuso.  Whcro  then  is  the  tesion 
aitnated  ?  There  are  four  situatioua,  damage  in  \vliich  ia  cupoble  of  pro- 
ducing  paralysis  of  ocular  musclea.  The  leaiou  uiay  be  in  the  orbit,  at  the 
base  of  the  l^rain,  nuclear,  or  in  the  nei^ve  paths  and  centres  auperior  to  the 
nuciei.  With  the  luat  of  theae  olassea  we  have  little  to  deal  in  the  present 
article  fiirfcher  than  to  say  that,  since  above  the  nuciei  the  uerve  impulseS'! 
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inovemeuts  of  the  glo]>e  rather  to  action  «>t'  individual  musck-s,  and 
it  is  iu  the  uuclei  that  sucli  im|iulse8  are  tninamitted  to  thc  individual 
muscles,  a  lesiou  in  iliat  region  Ls  not  attended  by  an  aflection  of  muacles 
in  the  sense  iu  whi(;h  tlwit  jihriiBe  is  eiuplojed  here. 

Certain  geiuiral  principla^,  iu  the  first  plače,  guide  oue  in  the  decision  aa 
between  the  other  three  possible  situationa ;  thus  a  paraljsis  whii:h  picks 
out  one  or  more  muscles  out  of  several  \vhich  receive  their  nerve-8upply 
from  one  nerve,  is  uiuch  uiore  likely  to  \)e  ]K^ripljeral  (orl>ital)  than  ba^al. 
A  lesion  which  uMects  ail  tlie  muscles  supplied  by  the  third  nerve  is  on  the 

)nlrury  more  likt'ly  to  t«  intnvcninial   than  iKTipheral,  \vhile  a   lesion 
Rkffecling  the  two  muscles  of  aci:omniodation  could  hardly  Ite  other  than 
nviclear.     In  the  decision  of  these  poiuts  we  are  further  greatly  assisted  by 
^tlie  presence  or  absence  of  such  other  8yniptom8  aa  are  exemplilied  by  hoad- 

3he,  hemiplegirt,  and  pamly8i8  of  the  facial  nerve. 

I.  The  lesions  wliich  have  a  nudtar  situation  present  certain  intereating 
fe^itures  :  {a)  The  ]iaiHly8i9  uiay  1»€  con!j:enilal,  as  is  iirobably  the  čase  with 
some  of  the  exfimples  of  oongeuital  ptosis  with  which  oue  meets.  e^i)ecially 
thoae  in  which  there  is  at  the  same  tinie  total  inability  to  uiove  the  eye 
upvvarda  Thia  coiild  certainly  not  Ite  of  baaal  origiu,  nor  is  it  at  ali  likely 
t<i  lie  of  orbital  origin,  and  produced  by  non-development  of  the  levator 
palpebne,  the  siijterior  rectus,  and  the  luforior  oblique,  ali  of  which  are,  iu 
such  a  čase.  unre8])onsive.  {h)  Headache.  80  freijueut  a  8ymptom  in  various 
forms  of  braiiJ  disease,  nuiy  be  eonsiticuou8ly  atisent,  th<iugh  in  other  cases 
it  is  very  severe,  aud  it  may  precede  by  a  considerable  tirne  tlie  i)amlytic 
8yujptom8.  (c)  The  paralysis  is  not  infrequeutly  isoUited,  one  ur  more  out 
of  the  muscles  supplied  by  one  nerve  being  picke<l  out;  tims  y»araly8i8  of  the 
iuferi<ir  rectus  uiav  be  nuclear  in  its  origin,  ali  the  other  muscles  under  the 
c<»nimaud  of  the  third  nerve  escaping.  One  of  the  moat  striking  forms  of 
nuclear  }iar.ilysi8  is  paraly8is  of  the  \vhoIe  third  nerve,  except  the  two 
interior  mtiscles  (iris  and  accommo<lation).  {d)  The  parHlyais  is  not  seldom 
quite  traa^itory,  but  reapi^>eJiring  in  the  same  or  other  m  useka ;  with  thia 
one  is  familiar  in   the  cases  of  locomotor  ataxia.  the  j»ar;ilysis  oceurring 

>metimes  iu  the  airUer  stages  of  which  disease  are  most  probably  of  nude/ir 
origiu.  {t)  The  paralvsis  sometimes  spreads  from  one  muacie  t«  auother,  it 
mav  even  cross  over  to  the  other  side  of  the  body.  (/)  Otlier  compliai- 
tions  may  be  preaent  at  the  tiuie,  or  may  follow,  which  have  their  origin 
alao  in  thoee  nuclei  vshich  are  nnatomically  in  more  or  leas  closo  approxima- 
tion  to  thoee  first  affected.  Thus  polyuria  and  sooinolencc  are  not 
infrequently  olwerved.  {g)  Nuclear  pantlveis  may  occur  at  rtny  .ige,  {h) 
Nuclcjir  paralysis  mav  Ih3  acute,  recovering  rapitily,  remaining  ]Htrnuinenlly, 
or  (U'ath  from  coniplitations  occurring  very  Bhortly ;  or  may  be  of  very  8low 
p^>greft8  indftid.  e.vtomling  over  a  numl»er  of  year8,  with  or  vvithout  rcmia- 
Biona.  (i)  Nuclenr  i)araly8iH  haa  the  curious  feature,  in  many  cases,  of 
varving  conaiderably  from  dav  to  «lay,  or  eveu  at  ditferent  part«  of  the  day, 
•udf  also  of  l>eiag  to  u  considtirable  extent  under  tho  coutrol  of  the  jiatient. 
Tlius  «  nuclwir  pti^is  (ex(;luding  the  congenital  nuclear  vuriet}')  may  seem 
aevere  in  tlie.  eveuing  wheu  the  patient  is  fatigued,  and  *juite  Irifliug  in  the 
uorning  wlien  he  is  fresh  ;  the  patient.  too,  if  urgcnl  ^l  make  an  elfort  to  lift 
the  lid,  is  often  f|uite  well  ablo  to  do  so  for  a  mimite  or  »o,  but  thc  ptOBis 
luallv  rea]»pfar8  »o  soon  as  tlie  attention  is  pjlaxod. 
'XbA  condition  knowu  tis  ophthahuoplegia,  in  vvhich  ali  the  txVtirUft 
l^ithout  the  interior,  or  aH  the  interior  without  the  exterior,or  lxjtb 
ar»i  panilyi!K'd,  is  generally  due  to  nuc-Ujar  lesion ;  tlii«  ia  ali  the 
ceitaiu  if  the  coudition  is  bilateral.     There  is,  howuver»  the  p08sibility 
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of  auch  a  condition  beLug  prodnced  hy  u  tuniour  or  other  gross  lesiou  of  the 
orbit ;  it  mav  uho  he  busal,  umi  possiblv  uuay  even  be  luscicular.  It  is  a 
notevvorthv  feature  of  oplillialuiopkgia  that  the  auC(>uipariyiQg  ptosis  is 
oftea  mue.b  slighter  iu  degrui-  thau  ihe  other  paralysis.  It  is  stated  by 
some  authors  that  bilatentl  oi)htliahiioplegia  is  ahvay8  8yphilitic  in  origiu, 
but  the  present  writer  does  uot  see  his  \vay  to  accept  eo  8weeping  an  asser- 
tioD. 

II.  The  causes   of  basul  paralvsis  resolve  themselves  into  three,  riz., 

(a)  IuHamiaatory  affectiou   iuvolving  the  nerve  trunks  (meningitis,  etc.) ; 

(b)  rresaure,  either  direktiv  by  tuuiour  of  various  sort'*,  by  vascular  dist^n- 
sion,  or  indirectly  by  prtrs^ure  from  ».'ulnrgemeat  ol'  the  ventricles,  or  the 
exirtteuce  of  a  pus  forniatiou  iii  the  cerebral  substance  ;  and  (c)  Disease  of 
the  nerve  trunks  themselves.  One  ought  also  to  add  that  the  nerves  niay 
be  injin-ed  in  fracture  of  the  base  of  the  skalL 

III.  Paraly8is  which  has  its  origin  in  the  orbit  may  be  due  either  to 
presaure  of  a  tumour  of  any  sort  in  the  orbit  or  ndjoiuing  cavities,  to 
periostitifi  at  the  apex  of  the  i:>rt>it,  to  mechauical  tnjury  to  nerve  or  muscie, 
to  congenital  absence  (partial  or  complete)  of  a  muscie,  or  to  tho-se  periplieral 
lesioiis  \vhioh  are  exemplided  by  the  actiou  of  rhcumatism,  8yphiliB, 
diphtheria,  and  "  cold." 

If  now  we  look  at  this  que8tion  of  the  origin  of  auy  paraly8i8  from  an 
eutircly  different  point  of  \ie\v,  we  can  obtain  luuch  iiifonuatiou  from  the 
stud}*  of  the  various  cnnibinatiousof  muscles  and  nerves  involved,  iuchuUng 
in  this  review  the  coiubinution  of  paralysis  of  eertaiu  of  the  eye  muscles 
with  the  implication  of  other  sen8ory  and  motor  nerves,  Certain  combina- 
tions  a  Hord  fairly  preoLse  infoniiation  of  the  sesit  of  the  lesion,  aa  indeed  we 
have  to  some  extent  already  seen.  The  information  thus  obtained  is 
naturally  of  great  value  in  caaes  of  brain  lesion  above  the  uuclei 
(fascicukr  lesiona),  as  assiating  materiany  to  localise  the  lesion  \vith  greater 
precision. 

BUateral  ]i;iralysi8  of  both  third  nerves  aloue  may  be  nuclear,  and  if  so, 
the  interior  muscles  may  escape  ;  it  iuay  uri.se  from  eompression  of  the 
nerves  at  their  point  of  emergence  from  the  pous,  it  niay  be  due  to  basal 
meningitis,  or  to  presaure  from  dlstended  blotid-vessels  at  the  base.  Both 
external  recti  may  I«  para]ysed  from  presaure  on  the  two  sixth  nerves  as  thev 
lie  near  togetlier  ut  the  jnjsterior  margin  of  the  pons,  by  more  diffused. 
presaure  pruduccd  ljy  tumours  iu  the  uiiddle  fossa,  or  by  increased  intra- 
eranial  teusion,  or  irom  bilatoral  disease  of  the  uuclei  on  the  fioor  of  the 
ventricle  ;  for  the  loug  expo8od  coui-ae  of  the  nervu  along  the  base  of  the 
akull  Iay8  it  open  to  involvement  iu  any  inflamumtory  procesa  in  the  ueigh- 
bourhood,  to  presaure  from  auy  iutra-cranial  cauae,  and  to  iuvohement  iu 
iujuries. 

rrogreasive  panilvsis  of  aH  tlie  muscles  of  one  eye  niight  be  orbital,  basal, 
or  nuclear:  if  orbital,  uue  vvould  expect  to  find  some  other  evideuce  of  local 
tumour  or  iuBainmation  ;  if  it  were  basal  or  orbital,  the  optic  nerve  of  the 
same  eye  could  hardly  long  escape  dauiage,  \vhile  a  progres.sive  lesion 
damagiug  thua  the  nuclei  might  readiir  spread  laterally,  and,  catching  the 
tibrea  from  tiie  optic  tract  of  the  same  side,  prodiice  hemianopaia,  and  niight 
even  cause  hemianteathesia ;  a  nuclear  lesion  luight  also  cross  to  the  uuclei 
of  the  opposite  third  nerve.  It  has  heeu  shovvn  that  hemiplegia  haa  a 
curioas  relatiim  \vith  paralysi8  of  the  third  nerve  of  the  op].K)site  side  ; — If 
the  two  coudition.s  arise  siniultaueou8ly,  the  probable  cauee  is  a  i>ontine 
lesion ;  if  the  third  uerve  paraly8i8  precedea  that  of  the  limbs  a  nuclear 
lesion  in  the  floor  of  the  ventricle  is   the  cauae,  \vhile  if  the  limbs  are 
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before  tlie  eye,  a  hasal  lesion  lias  injured  the  ])eduncle  and 
its  influeDce  to  the  tnmk  of  the  third  nt-rve. 

There  is  prol>ably  a  cortical  c«ntre  for  elevation  of  the  (oppoeite)  upper 
lid,  situated  cloae  to  the  arm  centre,  a  lesion  of  which,  or  of  the  fibres  from 
it.  will  cause  unilateral  ptosis. 

Conjugate  deviation  is  that  oondition  in  which  the  ejes  are  turned  to 
one  side,  and  are  incapable  of  heing  directed  to  the  other.  This  is  a  prettj 
lrequent  accompaniuient  of  heuiiplegia,  aud  intt.y  be  either  temponirv  or 
constant — most  usimllj  the  former ;  it  may  be  caused  either  by  |Kirulysi8  of 
the  muscles  moving  the  eye  to  one  side,  or  by  irritation  of  the  centres  (or 
p.itha)  for  movcmeut  in  the  opposita  If  the  lesion  cauaing  thia  condition 
be  in  tlie  heraisplieres  and  of  a  iiaralytic  character,  then  the  putient  "looks 
away  from  "  hia  piiraly8ed  side ;  if  of  an  irritative  nature,  he  look«  to\vard8 
his  convulsed  side,  while  if  the  lesion  be  pontine,  the  precise  contrary  ia  the 
Caae,  since  a  leaion  in  (8ay)  the  ,right  side  of  the  pons  may  catch  the  tnicts 
going  to  the  loft  Uuibs,  aud  at  the  same  tirne  the  Hbres  running  from  the 
right  9ixth  nucleus  to  the  right  external  and  left  internal  recti.  Movements 
of'both  eye8  to  one  side  are  initiated  (under  tlie  volitional  centres)  from  the 
8ixth  nucletis  of  the  side  towurd3  whioh  the  movement  ia  made,  and 
apparently  the  6ixth  nucleus  has  a  predominating  inHuence  over  that  portion 
of  the  opposite  third  ner\'e  nucleus  which  innervates  the  interual  rectus. 
This  only  hohls  good  so  far  as  lateral  movements  are  concerned,  for  it  must 
be  kept  cleHrly  in  miud  that  paraly8i3  of  movement  to  the  right  may  be 
»resent,  and  on  an  attempt  to  niove  the  left  eye  to  the  right  side  the  left 
mtemal  rectus  fails  to  executo  the  shghtesteontraction.and  vet  the  patient 
may  exhibit  no  failure  when  asked  to  converge ;  that  is,  the  left  internal 
rectus  will  contract  readily  along  with  the  oppoaite  internal  rectus  in  a 
movement  of  convergence,  and  yet  renmiu  quite  inactive  on  an  attempt  to 
look  to  the  right  side.  An  apparent  conjugate  deviation  is  aometimes  to  be 
noticod  in  hemianopsia,  the  patient  having  lost  the  visual  stimulus  to 
movements  toward8  the  blind  side.  A  lesion  in  the  pons  does  not  neces&irilv 
nfi*ect  the  other  interual  rectus,  however,  it  raay  cause  piiraly8i3  of  tlie  sixth 
nerve  alone.  lu  lesions  of  the  8ixth  nucleus  the  facial  nerve  is  upt  also  to 
sufTer.  the  two  nuclei  boing  in  very  close  apposition. 

Along  with  the  affections  of  the  muscles  must  l>e  rockoned  one  or  two 
nditions  very  much  less  frequent  than  the  paraly8is  of  \vhich  we  have 
been  speaking.  Of  these  the  firat  is  p«xraly8i8  of  convergence.  .fust  as  the 
internal  rectus  inny  Ikj  pjinilys<xl  /junad  conjugate  lateral  movements,  and 
reuiain  iutact  tjuoad  convergence,  as  we  have  seen,  so  the  two  internal  recti 
^Znay  be  incapable  of  acting  together  in  convergence,  though  acting  freely 
ong  with  the  external  rectus  in  lateral  movements,  This  rare  condition, 
hicn  must  have  a  nuclcur  origin,  oocurs  under  similar  conditions  U)  other 
nuclear  lesions ;  it  must  ou  no  occount  be  confused  vvith  that  inMbi]ity  to 
converge  8ati8factoriIy  which  one  eees  e8pecially  in  high  myopia,  tiud  which 
ia  kno\vii  as  inauflieiency  of  convergence,  an«l  Hometimes,  but  verr  in- 
t  ■  ■   .  as  insutficiencv  of  the  internal  recti.     The  second  condition  is  the 

]  opix)Hite  condition,    which    has    lieen    variously    regarded    as   a 

]iaruly8i8  of  divergence  and  h»  a  sposm  of  convergence.  Tli  is  is  not  the 
pliic(!  to  discusM  uu  almtruj^  aml  conlroversiiil  qU('«tion,  and  it  will  be 
»uthcient  to  8»y  that  iHjrhap«  until  \ve  have  i«rtain  evidence  of  the  u<irnml 
exiNt«nc«'  <»f  any  funotion  of  divergence  under  ordinary  conditions  it  is  aafer 
to  regard  the  lesion  as  a  spasm  of  convergence,  fvT  as  regards  the  existence 
of  a  fuuction  of  convergence  there  can  be  no  doubt.  The  condition  is 
extremely  rare.     raralyHiB  of  upward  or  of  downward  movement  of  the  eye« 
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is  also  met  with;  the  tbrmer  is  not  iurrequently  associated  with  congenital 
ptoBis,  and  may  be  eitlier  uuilatenil  or  bilatertil :  il.s  origin  is  probablj' 
either  uuclear  or  8uj>erior  to  the  DitcleL 

Aloag  with  souie  nther  8ymptoui.s  of  paraly8i9  of  the  Bympathetic,  such 
iis  coiitnicteil  pupil  iiuJ  retrai:tioD  ul'  tho  ^rlobe,  a  tonu  til'  ptosis  is  SoliiutiliifS 
met  \vilh.  A  pecuUar  alibction  ol"  the  third  nerve,  to  \vlnch,  \vheu  iiccom- 
panied  by  lieniicmuia  on  the.  same  side,  Charcot  gave  the  name  of  ophtliahiiic 
migraine,  is  ocw»flioually  seen,  in  \vhi<;h  piiralysi8,  UHua]ly  it"  rujt  al\vays 
attacking  the  whole  nerve,  comas  on,  is  recovered  from,  and  reuur«  agam  und 
agaiii ;  this  is  sometimes  associated  with  the  nienstiiml  functiou  in  ivomen. 
but  it  occura  also  in  men.  It  is  stili  a  t[uestiou  vvFiich  aw;uts  decision 
whether  such  cases  are  uuclear  or  l)asul  in  their  oriyin ;  L-urLaiuly  in  some 
there  has  been  disease  of  the  trunk  of  the  nerve.  Another  i^-culiar  couditiou 
ia  congenital  ]iaralysi3  of  one  or  both  of  the  8ixth  nerves ;  in  this  coudition 
there  are  two  puzzling  ciroumstanees,  nauiely,  that  8ec(}ndary  deviatiou  may 
be  eutirely  abeent,  aud  that,  as  a  rule,  on  cessatiou  of  attempted  movement  to 
one  or  other  eide,  the  eye8  are  brought  spontaneonsly  tn  niid  position  again. 

As  regarda  the  etiology  of  ocular  paraly8i8  one  necd  not  be  uther  than 
brief.  Syphili8  accoimts  for  a  very  hirge  proiKirtiou  of  the  casea  either 
directly  or  indirectly ;  for  apart  from  those  cases,  not  indeed  very  numeroua, 
in  which  variouH  muticles  may  he  para]ys<;d  as  a  "djret't"  manife-station  of 
8yphilia,  one  niust  cousider  those  ix'curring  from  the  pressure  of  a  gumma, 
or  the  result  of  8yphilitie  disease  of  vessels,  aud  those  \vluch  form,  sometimes 
early, sometimes  latev.manifestations  of  locomotor  ataxy — it.^elf  .so  i'reqnently 
of  8ypliilitic  origin.  Tiibercular  Icsions  aecount  for  a  considenihle  number 
of  the  remainder,  both  by  pressure  of  nodules,  by  meningitis,  and  direct 
disease  of  nuclei.  Diabetes  and  diplitheria  are  alikc  in  this  respect,  that  the 
toxin  of  each  is  able  to  eause  nuelear  paraly8i8  (c.g.  of  acoommndation).  and 
in  the  course  of  either  intlammatory  complications  are  apt  to  lead  to  direet 
paralyHi8  of  peripberal  nerves.  A  certain  pmportion  of  cases  is  dne  to 
trauiua,  either  intra-cranial,  as  wlien  the  si.Mh  nerves  are  implieated  in  a 
fraeture  of  the  base  oi'  tlie  skull,  or  orliital,  as  when  the  inferior  oblique  is 
injured  by  a  blo\v  or  penetrating  wound  damaging  tlie  tloor  of  the  orbit. 
(It  is  said  that  the  inferior  tjblicpie  is  never  paralvsed  alone  exee]»t  hy 
trauma.)  But  a  large  number  of  cases  have  to  l)e  attributed  to  rheumatisni 
and  to  "cold";  these  eauses  are  By>ecially  proiie  to  alVect  the  external  rectus 
muscle,  and  are  not  infre{juently  recurreut.  Imlirectlv.also,  Brigbt'«  disease 
is  respousilile  for  certain  eiises. 

On  the  queation  of  prognosis  a  ie\v  vvords  must  be  said,  and  it  is 
oonvenient  to  take  the  different  situations  of  the  lesions  Beparately. 
Fascicular  lesions  depeud  entirely  for  their  prognosis  on  the  nature  and 
situation  of  the  damage,  aud  on  its  completeness.  The  articles  upon 
various  cerebral  lesions  sbouM  be  consulted.  Nuclear  lesions  vary  very 
greatly  in  thia  matter,  for  while  some  are  excessively  8lowly  progressive 
(casea  have  been  knovra  to  beconie  very  gTa(iuany  vvorse  duriiig  a  period  of 
twenty  yea]'s),  others  jjaas  a\vay  in  a  fe\v  davs,  \vliile  yet  others  are  folloveed 
Bpeedily  by  death.  As  a  general  rulc,  if  the  ou&et  be  sudden,  the  palient 
will  either  recover  or  the  condition  \vill  remaiu  stationary ;  it  is  rai\^  for  a 
Budden  onset  to  be  followed  by  slow  progress.  T}ms  the  prognosis  in  post- 
diphtheritic  paraly6is  of  accommodittion,  \vbich  is  au  acutely  CKucuiring 
nuclear  paralysis,  is  very  good ;  that  of  the  ophthalmoplegia  of  children  is 
fairiy  good,  for  most  of  the  patients  recover  completelv,  aithough  in  a  few 
the  result  ia  ^'ery  diilerent.  In  the  author's  experience,  again,  nuclear 
paralyse8  occurring  in  diabetes  have  been  of  very  sinister  imjjort,  though  ali 
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vrritera  do  not  oonsider  theui  so  very  grave.  In  the  (iaraly8es  of  locomotor 
ataxy,  as  we  have  seen,  which  are  prolvit>ly  nm-lear  in  situation,  the  prospect 
of  recovery  is  good,  but  in  this  as  in  some  other  conditions  there  ia  danger 
of  recurrence.  In  such  basal  |Miraly8e8  aa  are  occaeioned  by  pressure  of  a 
neoplasni  upon  tho  nerve,  or  liy  its  implication  in  an  actual  fracture,  no 
iniprovement  is  of  course  to  be  looked  for,  and  in  thoee  oases  in  which  a 
meningitis  haa  been  the  cause,  the  nervea  becoming  either  implicated  in  the 
inflammation  or  presaed  on  by  the  effusion,  the  chief  consideratiou  is  the 
continued  life  of  the  patieut ;  but  this  granted,  and  the  healtli  of  the  patient 
iuiproved,  a  wouderful  degree  of  improvement  in  the  muscular  conditiou 
niay  also  occur.  In  the  orbital  causes  of  paraly8i8,  as  well  as  in  the  two 
last  headings,  a  very  great  deal  depends  upon  the  question  whether  the 
lesiou  ia  or  is  not  svphiUtic  ;  if  it  be,  the  prognosis  is  good,  and  eveu  after  a 
long  tirne  of  nppareut  uusuccess  one  may  aee  a  ]>araly8is  pass  qutckly  away, 
whether  produced  by  a  nucU?ar  leaion,  the  preasure  of  a  gunima  at  the  liase, 
or  au  orltital  aHection.  In  the  <)rdinary  orbital  {)aTalyBi8  recoverj'  i»  the 
nde,  but  not  vvithout  exception,  though  the  procesa  is  sometimes  distress- 
ingly  8low. 

The  treatnunt  of  i)aralysis  of  any  of  the  ocular  inuscles,  must,  in  the  first 
instance,  proceed  upon  the  lines  which  are  indicated  by  its  etiology :  in  a 
rheumatic  jvilient  \ve  aliould  employ  aoti-rheumatic  remedies  iuternally ;  in 
a  Hyphihtic,  aiiti-svphilitics,  and  so  un,  Locally  the  only  treatiuent  \vhich  is, 
in  the  opinion  <»f  tlie  writer,  likely  to  Ite  of  uiuch  ser\'ice  is  blistering,  and 
its  i>eri<»d  of  pmliable  Ijenetit  ia  but  short.  The  niethiMl  which  he  prefers  is 
to  apply  the  blijster  uver  a  very  small  area  of  the  temple,  and  to  repeat  it 
over  a  neighbouring  portion  of  skin  two  or  three  times  at  intervals  of  forty- 
eight  hours.  Blistering  bas  fallen  apparently  into  disrepute,  not  because  it 
is  inefletstive,  for  in  truth  it  is  of  great  8er\ice.  but  ehietlv,  as  it  Beems  to  the 
\vriter,  liecause  patliologists  find  a  little  diliiuultv  in  explaining  the  mode  in 
which  it  acts ;  it  bas  the  miafortuue  to  Ik;.  or  to  louk  as  if  it  were,  at  variance 
with  Jtccepted  theuries,  anil  therefore  practitioners  are  apt  to  look  askance  at 
it.  On  l\w  other  hand,  the  author  cannot  recommend  the  application  of 
electri(nty  to  the  paralysed  muscie,  a  method  of  treatment  in  which  some 
plače  reUauce.  Michel  reconimendetl  mecbanical  tractiou  of  the  gloU^  in 
tho  Uue  of  actiou  of  tlie  muscle  involved  ;  be  admiuistered  cocaine,  and  theu 
[i(8upi»<jsing  the  exterual  rectua  to  l)e  the  muscle  involved)  seized  the  coujunc- 
tiva  witli  (ixation  forceps,  and  peutly  pulled  the  comea  outward8  and  inwards 
alteruatelv  with  the  idea  of  as-^isting  the  muscle  to  recover  tone.  The  author 
is  not  aware  svhether  the  method  is  stili  employed  by  any  surgeon  now. 

In  poat-diphtheritic  pMiralysi8  of  aoconunodatiou  sinipie  tonica  should  Im 
given,  aud  \vith  tirne  the  power  of  the  ciliary  muacle  will  recover.  It 
generally  (io*.'H  so  verv  rapidJy  after  the  lajNse  of  a  few  weeks  of  almost 
cotoplctii  imraly8i8 ;  the  autlior  sties  no  advantage  in  the  emplovment  of 
eaerine,  \vhich  is  sometimes  recommeuded.  Since  tho  lesion  is  not  muscular, 
but  nuclear,  such  "  treatment "  is  not  in  the  true  »euse  treatment  at  alL 
As  weli  niight  ono  turn  tho  handn  of  the  (;l<»ck  round  tlie  diJil  with  one'8 
jfinger  when  tho  works  are  daumgttd.  Nor  cmn  we  see  what  j)0««iblo  advun- 
is  goiued  by  ordering  convcx  »[loctacles,  save  as  a  very  t«aiporary  relief 
8yniptoni8. 

Manifestly  in  cases  in  \vhich  the  nerve  is  destroyed  by  tumour  pressure 
or  by  tearing  across,  no  medicine  can  restoru  its  function. 

In  Ruch  cases  as  rcsist  ali  treatment  and  rvuuiin  pcrmaucnt  it  may, 
howcvor,  Ijc  Deoeasary  to  resi^rt  to  remediea  of  a  character  toully  difTerent 
from  uny  which  we  have  yet  meutioned. 
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In  the  oase  nf  a  patient  suHering  froui  an  iucurable  paralysi8  ol'  an 
ocular  muscle,  and  continuing  to  be  serioiislj  aimojed  l»y  douhle  vigion  from 
this  cause,  we  m.ay  haxe  recourse  to  tbe  use  of  a  prisin  Iveld  before  the  eye 
or  eye8  in  such  a  pasition  ii8  to  neutralise  the  faulty  attitude  of  the  visual 
lines.  To  take  one  of  tbe  simplest  casea.  in  permauent  partial  paraly8i8,  or 
during  the  8low  course  of  recovery  from  a  paralvsis  <>f  the  external  rectoa 
muscle  of  the  right  eye,  tbere  may  be  troiiblesouie  diplopia  in  aH  positions 
sjive  vvhen  the  i>atient  is  lonking  tovvarda  his  left  aide ;  Buch  a  person  may 
have  bia  dLscomfort  niuch  relieved  by  tbe  wearing  of  a  prism  before  the 
right  eye  with  its  apex  inwards,  whicb  will  thus  neutnilise  the  elfect  of  his 
too  great  convergeuce.  In  certaiu  caaes,  e8i)ecially  when  the  patient  does 
not  require  aijy  couvex  or  concave  glasaes,  it  would  be  highly  incouvenient 
to  wear  a  single  prism,  and  it  i8  better  to  diiide  the  eiTeot  betvveen 
the  two  eye8.  Thua,  in  a  čase  in  which  a  prism  of  8"  is  required,  apex 
iipwards,  to  unite  the  iraages,  it  is  better  that  the  patient  slioiild  wear 
before  each  eye  a  prism  of  4 ',  on  one  side  apex  upward8,  on  the  other  apex 
dfj\vnward8.  But  even  comparatively  feeble  prisms  are  so  heavy  and 
iuconvenient  to  wear,  that  in  practice  it  is  not  very  often  that  they  are 
prescrilHid.  Wheu  they  are  eiupk>yed  čare  must  be  taken  that  they  do  not 
<]uite  fuLIy  correct  the  defect,  as  it  is  good  practice  to  encourage  the 
enfeebled  rauscle  to  eRbrts  at  recovery  by  leaving  stili  a  sligbt  separation  of 
the  images,  wliich  may  be  overoome  when  the  desire  fnr  fuaion  iirges  the 
weak  mu8(]le  to  contraut.  If  fuU  correction  ia  worn  there  is  no  inceutive  to 
the  muacle  to  act. 

Operative  measures,  which  ought  never  to  be  undertaken  till  ali  hope  of 
recover}^  bas  had  to  l)e  given  up,  and  till  perbaps  a  year  or  more  has  elapsed 
withoiit  recovery,  may  be  of  several  kinds.  We  may  either  endeavour  to  aseist 
an  enfeebled  muscle  to  perfnrni  its  function  BatL«ifactorily  by  bringing  its 
pointa  of  origin  and  insurtinu  nenrer  together  (advancement),  or  by  weaken- 
ing  its  antagonist  of  thv.  »ime  eye,  or  wc  may  bring  the  sound  eve  Lnto  line 
with  the  aflected  one  by  attacking  oue  or  uiore  of  tbe  muselea  of  the  f<irmer 
either  l)y  advaucenient  ur  tenotomy.  To  take  an  example : — in  permanent 
paraly8is  of  t!ie  left  aiiperior  oblique,  the  eye  is  in  a  position  of  threefold  error, 
viz.  it  stands  too  high,  it  is  couvergent.  and  the  iipper  portiou  of  its  cornea 
is  rotated  outwards,  since  aH  three  of  tlie  contrary  actions  of  tbe  muscle  are 
more  or  Icks  complletcly  loat.  To  reTuedy  this  condition,  then,  \ve  may  (1) 
strengthen  the  weakened  muHcie  (advancement  of  left  superior  oldique),  or 
its  principal  coadjutor  (advancement  of  left  inferit«-  rectiia),  but  to  do  this 
latter  would  inerease  the  faulty  rotation  about  tbe  antero-posterior  axis ; 
or  (2)  weaken  one  or  both  of  the  antagonists  of  tlie  same  eye  (t«notomy  of 
left  superior  rectua  or  left  inferior  nblique).  The  former  oi>eration  would  alsc» 
liave  tbe  iiiconveuience  of  iucreasing  stili  furtbcr  the  faulty  rotation  of  the 
eye  about  the  antero-posterior  axi8,  while  the  latter,  even  if  practicable, 
wouId  inerease  the  couvergence.  Or  we  may  diaplace  tbe  other  eye  in  a 
parallel  direction  either  by  (3)  weakeni!ig  tbe  chief  tuiiscle  \vbicb  draw8  it 
in  the  parallel  direction  to  that  of  the  paraly8ed  muscle  (tenotomy  of  right 
inferior  rectua),  or  by  (4)  strengthening  that  muscle  which  draws  the  right 
eye  in  a  direction  paraUel  t^i  the  actual  di>splacement  (advancement  of  the 
right  superior  rcctua).  It  will  be  secn  that  tenotomy  of  tbe  right  inferior 
rectus  in  ali  three  directiona  of  movement  "  tunes"  the  right  eye  to  the  new 
faulty  position  of  tbe  left,  wliile  advancement  of  the  superior  ret-tua  would 
be  apt  to  give  an  inci^ase  in  couvergence,  already  too  great.  It  oeed, 
perhapa,  hardly  l>e  observed  that  no  operation  on  the  oblique  muselea  is,  as  a 
matter  of  fact,  practicable,  althongh,  for  the  sake  of  stating  the  problem 
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completelv,  interference  with  them  has  \>een  suggested  in  the  ahove  scheiue, 
which.  mutatis  mvfnndu,  can  be  applied  to  the  čase  of  any  of  the  inuscles. 
For  a  deRcriptinn  of  the  actual  methods  of  operation  upon  the  mustile«, 
vvhether  by  tenotomy  or  by  advanceraenl,  one  of  tlie  ordinary  text-book8 
liad  lietter  been  consulted. 

LITERATFRK  — GnAr.Fie-SAXMI8rH.  Hanjilnuh  >/^r  ijr^imUfn  Jugenheilkundf.  —  Dk 
WrcKEK  AMt  L*SlM)|.r.  Tmit^  aimpUt  iTi^thtuhn^iHjk.  —  MAinilNEK.  IHt  Lfhrf  r<m  den 
AiigtnmmkfUahmntigrn.—}i\AintoX.  Th(  (kitJar  .\/ ut^-Ir.t. — Vanon«  lcxt-books  on  0|>htlial- 
inoIogy,  rapeciiilljr  Swaiuy. 

C£dema.     See  Dropsv,  Ltmphatic  Svstkm. 
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Injuries  asd  Bisbases  of  thk  OEsopuagus. 

ASATomCAL  CossiDERATioss. — The  oe«ophagu8  extend8  from  the  body  of 
the  sixth  cervit.'Al  vertebra,  or  the  disc  Vietween  the  8ixth  and  seventh,  to  the 
U:nth  or  eleventh  doraal  vertebra.  The  cricoid  cartilage  forms  the  landmark 
for  the  commencement  of  the  tulje.  For  practical  purjjoses  it  is  easential 
to  know  the  distauce  of  certain  piarts  of  the  cesophagns  from  the  incisor 
teeth.  because  it  is  by  meana  of  bougies  passod  thn^ugh  the  iiiouth  that  the 
presence  of  <)l»8tniction  is  U8ually  a«certained.  From  the  incisor  teeth  to  the 
cominencement  of  the  o»sopliagu9  the  distance  is  from  5  to  6  inchea  The 
oe8q)IutgU8  iteelf  is  from  9  to  10  inches  long,  and  niay  be  divided  into  three 
portions. 

(a)  The  cervical  portion,  extending  tVom  the  level  of  the  cricoid  cartilage 
to  the  up]»er  bnrder  of  the  manubriiim  sterni,  measuring  U  to  2  inchea. 

(b)  The  thorucic  portion,  termi nating  at  the  uperture  in  the  diaphragm, 
Hud  measuring  7  inchea 

(c)  Tho  abdoininal  portion,  measnring  about  1  inch  ;  thus,  if  the  bougie 
stope  At  a  distanoe  of  6  lo  8  iuohes  from  the  teeth  the  olistruction  is  at  the 
cotnniencenient  of  the  feaophagus,  and  if  it  stops  at  14  to  15  inchen  the 
oliHtruction  ia  at  tlie  cardiac  end. 

The  (lirertion  of  the  a'8<>phagU8  in  the  antero-jx)8terior  plane  does 
not  folliiw  the  line  of  the  vortebral  cohimn  in  its  \vhole  extent.  As  far  as 
the  third  dorsjil  vertvbra  it  f()llf»\vs  the  ci>urw  of  the  spinal  culumn.  but  at 
this  eiM>t  it  |Hi8H<is  alnioHt  verticiilly  downwards  t<>  tlic  diaphnigm.  lu  the 
frontal  pinue  the  ifsophagus  imrlines  ahghtly  tovcards  the  left  side  at  the 
junction  of  its  cervical  and  thomcic  portions,  and  regains  the  mid<lle  line 
about  thn  tifth  dorsal  vertebra.  It  thcn  deviates  agaiu  fllightly  to  the  left 
as  it  pnsses  through  the  diaphragm. 

It  IS  UKMt  iiii]Mirtunt  lo  knt»w  acr.urately  the  relationH  of  tho  uesophagus. 
In  the  nrrJ,-  the  right  rKuirrent  Iuryngt"!al  ticrve  lie«  alorig  its  right  siile, 
wherwi.M  the  left  nerve  lit«  just  at  ita  anterior  surface;  lience,  when  the 
«i>H(ipliaguB  i&  exposed  on  the  left  side  (the  usual  side  for  the  operation 
(if  ((•sophagotomy),  it  is  inij)ortant  to  avoid  the  nerve  by  opening  the  u^so- 
phaguB  rather  on  its  jiosterior  thau  its  anterior  surface.     The  iuferior  thvnroid 
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veins  form  a  plexus  on  tho  anterior  surface  of  the  tube,  and  tlie  left  interior 
th^Toid  ;irLery  liea  in  contact  \vitli  it-s  lelt  side. 

lu  the  thorHX  itt  tli«  bifiirciiLion  ot'  the  trache)i  the  a'80}>hagus  is  ratlier  to 
the  left  ol"  tho  iniddle  line,  no  that  llie  lefL  hnuR-hus  lies  a^^ust  ils  anterior 
snrfaoe — a  faet  \vhich  accounts  lor  the  greator  trci^uoiiev  with  u  hich  the  left 
bronchus  is  imphcated  in  grovvtha  of  the  tesophagus.  In  the  angle  bet\veen 
the  two  bronchi  are  8e\'eral  lyiiiphatic  glauda,  and  these,  when  the  seat  of 
abscesses,  may  discharge  their  conteats  into  the  lirunclii ;  further,  in  cases 
vvhere  cicatricial  tissne  fonns  in  nud  uround  these  glands,  the  kniieu  of  the 
bronchi  iuay  be.  souie\vhal  uarriAved  by  tlie  contrac-ting  tinsue.  l^ehnv  tho 
bifurcation  of  llie  trachea  tlie  jiericardium  bes  inuuediately  in  front  of  the 
oesophagus.  aud  ou  rare  occjiHious  a  bougie  hus  Iieeu  pansed  tlirougb  an 
ulcenititig  growth  into  the  pericardiuui,  and  the  8Word-swallo\ver  has 
wounded  his  heart  o\\ing  to  tbis  proximity.  The  relation  of  the  pleurie  to 
the  cesopliagiis  has  some  praetical  importance.  Belovv  the  level  of  the 
eighth  dorsal  vertebra  tlie  right  pleura  passes  to\vards  the  liack  of  the  ^bo- 
phagus  Ijing  bet\veen  it  and  tlie  vertical  oolumn ;  on  the  left  »ide  the  pleura 
is  in  cantuct  with  the  front  of  ihe  tesophagus  only.  Tbiaeioaer  relatiunship 
of  the  a^sophugus  and  the  riglit  pleura  Ls  sho\vn  l>y  the  faet  that  growth8  of 
the  u^aophagua  more  ofteu  invade  the  riglit  than  the  left  pleura.  From  a 
aurgical  point  of  view  it  is  important  to  remember  this  faet,  as,  in  approaclung 
the  Lesophaguš  froui  behind  in  the  thorax,  it  should  never  be  done  ou  the 
right  side  Imilou-  the  eighth  dorsal  vertebra.  Above  the  eighth  donsal 
vertebra  it  is  safer  to  exposi!  the  n'sop!i4igu8  on  tlic  riglit  side,  as  the  aorta 
is  at  some  distance  a\vfty  to  t!u:,  left.  It  vvould  be  iinpoHsible  to  remove  any 
part  of  the  o.^sophagus  below  the  diaphragm  without  reuio^^ing  the  vagi.  In 
aninials  section  of  the  nerves  at  tliis  level  does  not  seem  to  be  a  serious 
matter. 

Ej:a7nitiation  of  the  (Enophagifs. — In  the  neek  it  is  sometiuies  possible  to 
feel  a  distended  divertieuluui  or  a  foreigu  body.  \^'ry  rarelv,  indeed,  can  a 
growth  of  the  cesophagus  be  felt  in  the  ueck.  In  the  thorax  and  abdomen 
palpation  is,  of  course,  out  of  the  question,  Of  oll  the  niethods  for  detect- 
ing  obstruction  in  the  a:sophagus  the  gum  elastie  bougie  is  the  most  useful. 
It  should  be  aofteued  juat  belbre  use  by  beiug  held  for  a  minute  or  two  in 
hot  \vater,  aud  tlien  lubricated  with  a  little  glycerine.  Provided  no  violence 
is  eniploved  this  meth<xl  ia  a  aifo  one.  It  is,  howcver,  possible  that  even 
with  a  sligbt  aaiouut  of  force  the  n's<;)phagu8  might  be  perforuted  in  the 
region  of  a  very  udvanced  gnnvtli,  or  that  au  aneury9m  of  the  aorta,  \vhich 
had  nearly  deatroyed  the  wall  of  the  nesophagus  at  one  ];>oint,  niight  be 
entered  by  quite  gentle  pressure.  Sueh  cases,  huvvever,  are  extremely 
rare,  and  the  inevitable  fatal  teruiination  ia  onlv  anticipated  by  n  short 
tirne. 

Exannnatiou  of  the  (esophagus  by  a  lamp  or  mirror,  or  ffjsnjihagoscojfif 
aa  it  is  aouietiinea  called,  hsvs  been  found  of  eome  use,  but  it  rerpiires  con- 
siderable  ex[)erieuce.  and  seldoui  leads  to  any  more  definite  Information  than 
the  ordinary  methmla  atlbrd. 

AusculIiUum  of  the  resophagus  has  been  found  useful  by  some  pracbi- 
tionera.  The  patient  is  told  to  8waUow  liquids,  and  the  stethoscoj>e  is  placed 
at  various  points  aloug  the  vertebral  column  in  order  to  appreciate  any 
abnormal  sounda  produced  by  the  presence  of  a  striuture. 

RadiograpJnj  haa  proved  of  tlie  greatcst  service  in  localiaing  the  position 
of  foreigu  bodies  in  the  u?3<jpliagU8. 

In  exaiuiiiing  the  cesophagus  it  is  important  to  liear  in  mind  that  there 
are  three  spots  where  the  ojsophagus  ia  decidely  narrower  than  the  reat  of 
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ie  tiil)e-^nainely,  at  the  coiniuencement,  at  a  sjiot  adjacent  to  the  bifur- 
catinn  of  the  trachea.  and  its  teraiinatiou.  A  t  theee  points  the  diaineter  is 
al»out  tive-eighths  of  an  inch,  so  that  no  bougie  of  greater  diameter  than 
hair  an  inch  »hould  he  used. 

When  the  (i-8opha<;^s  is  exi)f«€id  at  the  root  of  the  neck  it  has  a  cerUiin 
aiuouDt  of  moliilitT  in  two  planeš.  Tliore  is  a  certain  anjount  of  side  to  side 
movement  and  ihen-  i.<  a  slight  mobilitj  in  its  own  axis,  so  that  the  lower  part 
of  the  u'sophayu8  cau  be  piilled  upward8  for  about  an  inch. 

Wou>."Ds  .AND  RurruRE  OF  THE  (EsoiMiAcus. — Wounds  of  the  a\««)phagus 
alone,  apart  from  injuries  of  ueighlx>iiring  structnre«,  are  very  seldom  met 
with  in  smcidal  w-ouuds.  In  sabre  cuts  of  the  ueck  and  in  gunshot  Nvounds 
th«'  injurv  to  the  d^sophagus  is  of  sniall  moment  conJi«ired  vrith  that  of  the 
tracheji,  great  vessels.  etc.  As  a  rule  it  is  only  in  very  exten8ive  \vounil8, 
indeed,  tlmt  tlic  tesophagiis  is  woun<le(.l,  »ind  tlie  pitient  generally  dies  froui 
ha^morrhage  (^  asphj^.^ia  before  the  \vounded  a-stjphagus  can  give  rise  to  any 
sjmptoms.  Occaaionally  the  asophagua  has  been  wouudetl  by  the  intro- 
duction  of  large  foreign  lMxiies,  such  as  are  used  b}-  8word  swallo\vera.  If 
|tbe  (i-sophagus  alone  is  vounded,  \vithout  onv  ext^rnal  wound,  there  tuuy  lx* 
10  svmplom  until  eellulitis  apj»ear8  at  the  root  of  the  neck  or  surgical 
empyeiiia,  or  some  septic  complication  of  the  lungs  or  pleune.  Whi'U  tlierc 
is  an  externul  wound  in  the  ueck  the  escaj>e  of  šaliva  and  ftxxi  estal^lislies 
the  diag nosiš. 

The  trratment  depends  upon  whether  the  vvound Ib  complete  or  incomplete. 
If  incomplete  the  tesophugus  must  be  well  exyx)8ed  and.  if  jjossible,  sutured. 
An  n'Sophageal  catlieter  is  then  passed  through  the  mouth  and  left  in  \>cm- 
titm  for  a  week  or  ten  dava     The  exterual  \vound  is  carefully  plugged  with 

Suze.  and  every  čare  is  taken  that  if  leakage  ocours  the  dischai^es  can 
ain  fre(dy  away. 

If  complrtf,  everv  effort  should  be  made  to  stitoh  the  ends  together,  or, 
at  auy  rate,  to  bring  them  togetlier  us  mudi  ob  poeisible.  A  cAtheter  is  then 
left  in,  and  the  resulLing  fibrous  stricture  must  be  dcjilt  with  later. 

Jlupture  of  ilie  a^sophagus  is  a  rare  accident.  Spoutuueoiis  rupture  haa 
occurred  in  a  practically  healthy  tube,  but  more  fretjuently  the  vs-hII  of  the 
a'sophag»i8  has  been  weakened  hy  ulceration  or  malignunt  growtha. 

ISKLAMMATION  OF  THE  (ESOPHAGUS.  —  AcuU'  iliflaTmiiation  of  the 
ijif«ophag\ts  has  been  met  with  as  a  complioation  in  some  of  iheacute  siMxn(ic 
f^vers,  »uch  as  tj^phoid  and  scarlet  fever.  It  ha-s  also  In^en  de8crilw»il  in 
ehulera.  Morrell  Mackenzie  described  an  tuute  idiopathic  izsopha/fitis, 
but  nothiug  very  defiuite  as  regards  its  etiology  could  Ije  stated.  Such 
cases  are  very  rare.  In  cliildren  there  is  a  form  of  acute  a'»o]>hagiti8 
aaid  to  be  due  to  bad  feediug,  and  a  condition  iiH80(jJ/it<.Hl  wilh  thni.sh 
is  occAsionHlly  met  with  teruietl  upk/lnnts  (riu*pfinijiti>f.  Iti  thphtlieria 
the  inilummatiou  maj  extend  from  tiie  ])haryQx,  and  the  membrane  muy 
form  in  thi'  irsophagus.  As  a  rule  this  facl  is  only  aaoerUiined  at  the 
jx)ftt-mortem. 

Of  more  common  occurrence  is  a<'M/if /nfMOTrt/if  o  '  ,.  This  may 
be  caused  by  tho  pasaage  of  irregular  shaped   furei.  -.  but  in  the«e 

CaSM  it  is  not.iisu  nilo.at  ali  ^rinns,  soou  subsiding.  Mti(.-h  tiion.>iiii]Mirlant 
is  Ihc  Hcnite  intlaiiimaliuu  full<j\viug  the  H\vallowing  of  rorroitivc  and  raustie 
lir^uids  such  as  Hiilphuric,  nitrie,  hydrochlonc,  acetic,  and  oxalic  acidjt,  and 
caustic  ])otash,  soda,  and  ammonia.  The  degree  of  inflammation  vohes 
accurding  to  the  amount  and  degree  of  dilution  of  the  fluid.  These  Ui^uids 
pr<«luce  H  »lough  of  'f,Teuter  or  less  exteul  and  of  a  diftereut  colour,  »ceord- 
ing  to  th«  U(piid  hwu1Io\v»xI,  thus : — 
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Sulpliuric  acirl  . 
Nitric  acid 
Hydrochloric  atid 
Oxalic  acid 


Brciwn 
Yellow  or  orange 
(.Jniy  or  leaden  colour 
White  or  cream  colour 


Around  the  tiasue  that  is  immediately  killed  by  the  acid  intJammatory 
chauges  soon  (X'cur,  and  on  the  separation  of  the  sloughs  there  may  be 
hajmorrhage  or  perloration.  If  the  patient  recovers  from  theae  dangera 
there  will  alvvavs  be  fibrona  stricture. 

Sympfonts. — Intense  pain  accompanied  by  syiiiptom8  of  shock  are  the 
two  proniiuunt  8yiujtLoiua  If  the  patient  survives  the  shock  there  may  be 
a  period  of  freeduui  from  pain  nud  abseuce  of  any  definite  Bymptonia. 
Within  twenty-four  liours  or  earlinr  colicky  paina  iu  theabdomea,  diarrhcta, 
with  bl(>ody  atoola.  and  8ymptoiu8  pointing  generally  to  iuiplication  of  the 
abdominal  viscera,  appear.  So  far  as  the  c&sophagua  is  concerned  there  may 
be  cellulitis  spreading  in  the  niediastinnra,  and  tistiilfe  forming  in  connection 
with  tlie  trachea  and  bnjnchi.  If  tlie  patient  eHca^Mja  ali  thesedangers  there 
are  yet  the  symptonia  associated  with  libroua  stricture  to  develop. 

2WairnenL — Iminetitiate  neutralisation  of  the  poison  by  an  appropriate 
djaught,  and  the  \vasliing  out  of  the  stomach  by  a  syphon,  or,  if  that  ia  not 
obtainiible,  by  induced  voiriiting.  Abundance  of  white  of  egg  and  \vater 
should  be  given  tn  drink.  Tlie  patient  should  be  fed  8olely  on  milk.  If 
there  ia  dysphagia  tlie  patient  muat  be  fed  per  rectum.  For  the  symptotna 
and  troatment  of  tibroue  atricture  see  page  496. 

FoREiGN  BODIES. — A  great  variety  of  foreign  bodiea  have  been  3wallowed 
and  detaiiied  in  the  teaophagus.  In  the  caae  of  ordinary  adult  persona 
artificial  teeth  aud  coina  are  the  uioat  common  objects.  With  cliildren  a 
much  greater  diver8ity  of  bodiea  are  8waDowed,  aud  vvith  lunatica  a  most 
extraordinary  variety  of  foreign  bodiea  have  been  found — forka,  spnons,  pen- 
knives,  etc. 

Si/mpUnm. — These  vary  enormouely  according  to  the  size  and  shape  of 
the  bod_v,  and  they  fall  Datnrally  into  two  groups.  The  iiiimediate  or 
prLmary,  and  the  secondary  or  reuiote  sjMuptoma. 

Imrnediate  or  Frimart/  »Sj/mpfojns. — Wheu  the  body  is  a  large  one  there 
is  a  sense  of  atiHing  or  suiFocation,  with  an  extreme  anxiety  or  eren  a  feel- 
ing  oC  iinpcnding  death,  which  raay  be  due  to  actiial  preaaure  un  the 
respirutory  tract,  or  to  some  rellei  nervous  affection ;  aometimea  to  a  com- 
binatiou  of  the  two.  Tlie  voice  becomea  altered,  and  the  act  of  swallo\ving  is 
inhibited,  aud  there  ia  often  vomiting  and  coughing.  Pain  ia  geneTally  a 
niarked  eymptom.  It  is  shooting  in  character,  radiating  up  and  down  the 
neck ;  it  maj  be  in  the  sternal  region  or  in  the  back  between  the  scapulse, 
the  exact  distribution  of  the  pain  depending  upon  the  part  of  the  ceanphagua 
in  which  the  hodj  lodgea.  After  a  few  luinutca  theae  acute  8ymptom8 
uaually  «ubaide,  leaving  a  persistent  pain,  tncreaaed  by  awal!awiiig  or  vouiit- 
ing,  aud  generallj  some  alteration  of  the  voice.  There  ia  difticulty  in 
deglutitiou,  aud  sometimes  a  svvelling  can  be  felt  in  the  neck.  The  dura- 
tion  and  eeverity  of  theae  8ymptomB  naturally  depend  upon  the  size  and 
shape  of  the  foreign  b(xily,  and  con8equently  fchere  ia  a  very  wide  range  in 
the  clinical  featurea  of  these  cases. 

Remote  or  iŠ€condury  Syviptoms. — The  nioat  iraportant  of  theae  ia 
hfeinoiThage,  as  the  result  of  ulceration  of  the  wall  of  the  ceso]jhagu8  into 
the  wall  of  one  of  the  great  vcHtifls — Ihe  aorta,  carotids,  pulmonary  artery, 
and  venfe  cava*.  Thia  even  may  occur  aa  early  aa  the  aeveutli  or  eighth  day, 
or  at  the  eud  uf  aix  montha.  There  may  be  one  huge  guah  of  blood  or 
frecjuent  hsemorrhagea  of  varjing  extent.     The  ulceration  of  the  cesophagua 
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may  involve  the  trachea,  bronchi,  or  plenrte,  leading  to  varions  eeptic  troubles, 
empjema,  aeptic  pueumouia,  etc.  Septic  iutiamiiiation  uiay  spread  lo  ali 
the  tiasuea  iu  the  ueighbourhood,  leadiug  more  especiallj-  to  cellulitis  or 
abscess  in  the  posterior  mediastinum. 

I>iagnosis. — Jnst  at  tirat  it  may  hie  ditticult  to  8ay  whether  the  body  is  in 
the  re6pirat<>ry  tntct  or  in  the  u-sophagus.  As  aoon  as  the  acute  symptoin8 
Bubaide  thia  niatter  caa  be  e}iaily  settled  by  a  careful  ezamination  of  the 
8ymptoni8  and  by  means  of  a  laryngo6cope,  otc.  The  t'xact  position  of  the 
foreigu  body  is  not  alway8  ea8ily  detormined ;  the  (Laophageal  bougie  or 
probaug  may  fail  to  Iix:ahse  it.  Iu  practically  ali  cases  radiography  at  once 
solves  the  quc8tion  of  localisation. 

Treatment. — There  are  numerous  methods  eiiiployed  vrhich  niay  be 
ulassifietl  as  1l>11ow8  : — 

(1)  FrujnUmm. — If  the  body  is  a  pieoe  of  food  it  may  \vith  Bafety  be 
pushed  on  iuto  the  stoniach,  alao  if  it  is  a  aniooth  body  that  is  not  l&ely 
to  cause  auy  trouble  in  its  pasaage  along  the  alimentarj  canal. 

(2)  lUmoval  ihrourjh  the  Mouth. — Induced  vomiting  haa  Hometimes  been 
successful,  but  if  the  lx)dy  is  large  aud  irregular  in  shape  the  proceeding 
uiay  become  dangerous.  Nnnierous  instrunieuts  have  been  designed  for  the 
purfMise  of  removiug  foreign  bodies  from  the  o-sophagus:  a  riexible  bougie 
with  a  ring  at  the  end,  the  ordinarj'  coin  catcher,  the  prol>ang,  various  foruis 
of  forceps,  and  by  special  means  for  particular  cases. 

(3)  Operative  Proct-dure. — If  ulil  simple  metboda  have  failed,  it  is  advia- 
able  not  to  delay  if  the  čase  is  a  suitable  one  for  operation.  Much  mischief 
may  ensue  while  the  lxHly  reuiains  in  situ,  aud  there  ia  very  little  chance  of 
tlie  body  1>euig  espelled  8pontaneou8ly.  The  operative  procedures  are: — 
Cervicjtl  (ij80iihagotomy,  thoracic  o?8ophagotoniy,  and  ga8trotouiy. 

(a)  Cervical  (Uaophngotomi/, — If  the  foreigu  Ix)dy  is  inipacted  in  the 
upper  half  of  the  d^sophagus  this  operation  is  most  likely  to  be  succeasful. 
AVTjeu  the  foreign  body  is  in  the  cer\ical  portion  of  the  ceaophagns  there  is 
generally  little  or  no  diffioulty  in  remo\ing  it.  When  the  b«idy  ia  iu  the 
thoracic  portion  this  operation  enables  one  to  use  instrumeuts  for  its 
extraction  to  much  gi-eater  advantage  than  through  the  moiith.  The 
o[>eration  conaists  in  making  a  akin  incisiou  from  3  to  4  inches  long  iu  the 
middle  line  l)etween  the  larj'nx  and  the  supra-sternal  notch.  'J'he  auterior 
border  of  the  left  stemo-mastoid  muscle  is  exposed  and  hooked  outwardH. 
The  omo-hyoid  muscle  is  divided.  The  8teruO'hyoJd  and  8terno-thyroid 
muacles  are  also  ilivided  but  carefully  presened,  so  that  they  can  be  sutured 
together  again.  The  trachea,  together  with  the  thyr«)id  glaud,  is  geutly 
pulled  toward.s  the  right.  As  a  rule  it  is  not  neceasary  to  retract  the 
can>tid  art€ry  and  jugular  vein.  As  soon  as  tho  trachea  is  pulled  to  the 
right  the  tesoiihagus  is  readily  fouud  at  the  level  of  tho  cricoid  cartilage, 
deviating  to  the  left  of  the  midiUe  line.  With  čare  the  tul>e  can  be 
expo<)ed  for  about  two  inches.  If  the  foreigu  lMxly  can  lK.r  felt  the  tuV»e 
ahould  be  opened  at  the  most  convenient  spot.  If  the  lMxly  i«  below  the 
Ivvel  of  the  wound  the  iHSOphagua  sliould  be  openerl  lui  low  down  n» 
possible,  taking  čare  to  avoid  the  luft  recurrout  laryni;eal  ner\'e.  Hy  means 
of  KuitJilile  forcepH  it  may  then  Vie  possible  to  cxtract  the  foreign  lK>dy.  IJn- 
leas  the  ifsophtigus  is  much  datiiaged  the  inciniion  into  it  should  l)o  stitched 
with  catgut  and  thi-  \vuuih1  carefullv  drnined. 

(b)  Thoracic  (Eiophayotomy. —  If  the  foreign  body  is  defiuitely  localised 
in  the  Iower  part  of  the  thoracic  portion,  it  nas  lieen  HUggested  that  the 
u-oophagus  shoiild  l«e  reached  by  romoving  ]iorlion8of  threo  or  four  ribs  near 
thcir  augles  aud  Uikiug  curo  to  avoid  wounding  tlie  ])leura.    Alx>ve  the  level 
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of  the  eiglith  dorsal  vertebru  it  would  he  aafer  to  operate  on  tlie  right  side. 
80  as  to  avuid  tlie  aorta.  Below  the  level  nf  tho  eiy;lith  dorsal  tlie  pleura  on 
the  right  side  passes  to  the  back  ol"  the  tesophagus  betweeu  it  aod  the 
vertebral  cohimn,  so  that  it  would  be  sater  to  approach  it  on  the.  kit  fiide. 
I  um  not  avvare  that  this  openitioii  has  been  8uccesslully  i^terformed  on  the 
li\nng  subject. 

(c)  Gastrotomif. — In  cases  where  the  foreign  body  is  implicated  near  the 
cardiae  oritice,  it  nmy  be  nect!saary  to  open  tlie  stoniach  aud  to  endeavour  to 
remove  the  foreigu  body  by  that  route. 

( T]tuwTiisoFTHE  (EsoPHAGUs. — Siiuple  Titmours. — These  are  very  rarely 
met  witli.  A\'hatever  their  atruuture  may  be  they  have  a  great  tcDdency 
to  assume  a  polypytd  Ionu,  t.*'.,  thev  have  a  pedicle  of  varyingleiigth.  Most 
of  the  recorded  ca.sea  were  hbromata,  niyouiata,  myxomata,  and  ciirious 
grovrths  containing  cyst8  tilled  \vith  altered  bliK)<i.  They  are  quite  surgical 
curiosities. 

MaHijiiatit. — These  are  practicaUy  alway8  carcinomata.  One  or  two 
cases  of  sarcotna  have  been  descrilsed.  Carcinoma  ]uay  occur  at  anv  part  of 
the  a?.8ophagu8,  but  tends  to  form  at  thuse  places  where  thu  cililire  is  the 
mirro\vest,  uainely,  at  the  commeticenient,  about  the  middle,  and  at  the 
teniiinatii)n.  There  is  a  ditterence  of  opinion  as  tn  the  reiative  freqiiency 
with  whieh  these  three  spots  are  affected,  some  conaidering  that  the  upper 
eiid  is  umre  comiotmlj  alleeted  thaii  tlie  utliers,  aud  rice  irrsa.  AH  agree 
that  the  middle  reginn  nccouiits  for  "2"»  per  cent  of  the  whnle.  Growths  of 
the  cesophagus  occur  more  fret[uently  in  men  than  in  \vomen.  Thev  are 
nearlv  alwayR  squamoii3-celled  epithehomata,  init  glandiibir  carcinoma,  pro- 
bably  originatiug  in  the  cesophageal  glanda,  are  sometimes  met  with. 
E.vtension  of  the  grovvth  may  take  jiluce  by  dirL><it  continuity ;  thus  the 
lungu  or  heart  mav  be  invaded,  aud  masses  of  caueer  may  form  round  the 
leaopiiagiiH  at  anv  part  of  its  course.  Secntidarv  deposits  may  occur  in  the 
liver,  kidneys,  spleeu,  intestines,  etc.  The  usiuil  lymphatic  glands  to  be 
adected  are  tho«.*  in  the  posterior  mcdiastinum  and  those  in  the  lo\ver  part 
of  the  neck,  eitber  along  the  carotid  artery  or  in  tlie  posterior  triangle  just 
above  the  clavicle.  The  growt!i  mav  disintegrate  at  certain  spots,  and 
finally  there  may  be  a  perforation  iiitu  the  posterior  mediastimiin  leading  to 
secontiiiry  septie  processes. 

Si/m]itoTns. — The  earliest  symptom  is  some  difficu]ty  in  swallowing, 
e8peciaUy  if  fche  food  is  rather  dry.  This  difficiilty  soon  becomes  more 
marked  iintil  only  ]iquids  can  be  piissed  fchrough.  The  food  remains  for  a 
minute  or  Lwo  and  is  then  guljied  up.  If  there  is  mucIi  ulceration, 
especially  when  septie  inHauimatiou  s])read8  froiu  the  gnnvtli  along  the 
(fsophagus,  there  may  be  rellex  spamiiodic  coutractiuus  of  the  gullet,  whieh 
may  be  set  up  by  the  slightesL  amourit  of  food  solid  or  liquid.  In  the 
inter\'al3  of  feeding,  blood,  and  mucus,  aud  debris  may  be  brought 
up. 

Pain  is  abserit  at  first  even  when  the  dy8t>hagia  is  quiite  marked.  After 
a  tirne,  however,  there  ia  deiinite  pain  on  8vva!lowing  r«ferred  to  the  neck 
or  betvveen  the  shoulderB  behiud.  Sometimes  the  pain  is  roierred  to  the 
middle  of  the  steruiim  or  to  the  lower  eud  of  that  bone.  The  distribution 
of  this  referred  pain  depends  upon  the  situatiou  of  the  groNvth  in  the 
oesojihague. 

Emaciation  is  a  prominent  8ymptom.  It  is  partly  due  to  tlie  ordinary 
emaciation  and  cachexia  of  ali  cancerous  disease,  and  partly  to  tlie  depriva- 
tion  of  lood.  There  are  various  com])lications  that  may  arise.  As  in  the 
čase  of  foreigu  bodies,  so  here  hi.cmijrrhage  muy  occur  from  ulceration  into 
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)ig  vessels.  There  is  alteratifin  of  voicc  either  ljy  invaaon  ot"  the 
larynx  or  tracheii,  or  by  involving  the  recurrent  laryngeal  nerves. 

The  pleurtL'  and  lungs  iiiay  be  iiivaded  hy  the  growth,  and  sometiinea 
the  pericardium. 

IHoffnoais. — As  a  rule  thia  is  fairly  easy,  Progressive  dif{iculty  in 
8wallowiiig,  together  ^vith  definite  loss  of  flesh  and  cachexia,  form  a  fairly 
characteristic  picture.  Careful  exaiuination  of  the  heart  and  great  vessels 
ahould  be  made  in  order  to  exchide  the  presence  of  an  aneuryrtm  of  the 
aorta.  From  a  fibrous  stricture  the  presence  of  hard  enlarged  glands  in 
tlie  supra-clav-ioiilar  fossa  and  along  the  carotid  artery  aerves  to  aid  ua  in 
the  diaguoais. 

Treatment. — The  firat  que8tion  that  naturaUy  arisea  is  whether  we  cau 
hope  for  a  eure  of  the  condition  by  removal  of  the  gro\vth.  This  is  only 
possible,  of  course,  when  tho  whole  grovvth  and  any  infected  lyiuphatic 
gLindacan  be  freely  removed.  Thia  is  only  feasible  in  carcinonia  of  the 
cer\acal  portion,  and  then  only  when  the  growth  is  quite  limited  and  free 
from  adhesions  to  tlie  larynx,  trachea,  brouchi,  thyroid  gland,  otc.  A  few 
oaaes  of  successful  removal  have  l)eeu  reported,  the  longest  of  which 
survived  thirteen  months.  In  thia  čase  it  wa8  neoe88ary  to  pasa  a  bougie 
at  froquent  intervala  in  order  to  keep  the  reaulting  fibrous  stricture 
8uiriciently  dilated,  and  ali  of  them  had  to  \m  fed  on  lit|uid  food  for  the 
remainder  of  their  livea.  It  Ls  obvioiia  that  cases  auitable  for  radical 
operative  treatment  are  very  rarely  met  vrith. 

Palliative  TreatmitU. — Short  of  removal  of  the  growth  there  are  two 
luetlioda  of  treatment. 

(1)  To  feed  the  patient  by  the  mouth  with  the  aid  of  some  apparatua. 

(2)  To  eatabUsh  an  artiticiiil  mouth. 

rl)  Suggeatious  and  attempta  at  feed  ing  the  patient  by  introducing  a 
tuUj  through  the  growth  and  leaving  it  in  situ  have  been  ]nililished  for 
ijiauy  year8,  Imt  this  method  of  treatment  waa  first  thoroughly  formulated 
by  Symonda.  It  may  be  termed  |jermanent  intubation  of  the  (csophagua 
The  principle  ia  to  pasa  a  tube  through  the  obatruclions.  a  tulje  of  aufficient 
length  to  project  weU  beyond  the  lovver  limit  of  the  growth.  It  haa  a 
funnel-shaped  opening  at  the  ii]H)er  end  which  rests  upon  the  siipcrior 
margin  of  the  cjinatriction.  Symonda  deacribea  the  priKieduro  in  the 
follmving  \vords : — 

"  Firat  Hsccrtain  by  a  large  bougie  the  cxact  poaition  of  the  atricture, 
i,e.  the  number  of  inchea  from  the  teeth  ;  then  paas  the  largcat  conical 
bougie  puaaiblo,  and  judgo  by  thia  the  size  of  the  tul«  to  be  used.  Fitting 
now  the  introduofir  (made  of  vhalettone  and  enclose«!  by  a  gum  ehiatic 
slieath)  mark  on  it  the  diatance  on  the  atricture,  or  iriake  a  knot  in  the 
nlk  (the  c«»rd«  whi<:h  are  uttached  to  the  upptir  dilat**d  part  of  ihtt  tul>e), 
and  insert  \vith  the  head  throvvn  back.  When  it  haa  entered  tht;  stricture 
aend  tlie  tiil)c  dovvn  alowly,  till  arruated  by  the  funnel,  and  wiihdraw  the 
introducer.  .  .  .  Tho  ailk  ia  now  tied  round  the  cjir  and  fixed  liehind  by  a 
pieco  of  Btnipping." 

In  some  ciisea  n  loug  tube  b  l>ettur  than  a  ahort  one,  f.ff.  in  casos  where 
ulcenition  haa  takeri  idjice  into  the  pluural  cavity,  hinga,  brtnichi,  or 
trachea,  and  in  cas««  whfre  much  destruction  f>f  the  naaopliagua  is  going  on 
as  shovnn  by  fu?tor.  In  ctisca  whorc  the  disoasc  is  8itUAte<i  ho  high  up  that 
the  funnol-Hhaped  end  of  the  short  tuUj  \vinild  rest  against  the  U]«|)er 
ajKirturoof  the  larynx,aud  »o  inU^fen;  with  rft.Hpiration.H  long  tul«  broughi 
out  of  the  mouth  or  through  the  nostrils  is  intlicato«!,  A  long  tul«'  mav 
bti  puruhascd.  mudo  in  the  sauie  way  as  uu  ordiuary  short  tube,  ur  ua:ording 
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to  Sjononds  it  may  be  nuicklv  iinprovised  in  the  following  manner : 
Take  a  piece  of  red  rubl>er  drainuge  tubir  with  a  thin  vvall  and  a  wide  bore 
and  about  eighteen  inclies  long.  Cut  one  end  oblic[uely  and  8ew  it  up, 
thus  obtaining  a  conical  end ;  uext  cut  a  large  eye  in  the  tube  alx)ut  an 
iucli  trum  the  extremifcj,  or  two  openinga  may  be  luade.  Oil  the  iuterior 
of  the  tube  and  iutroducer  thoroughly. 

The  experience  of  surgeona  concerning  oeaophageal  iutubation  is  rather 
conilicting.  The  author  is  uf  opiaion  that  it  is  the  best  treatment,  and 
should  alway8  be  tried  in  ouses  wliere  tlie  tube  c^in  be  used  of  suthcient 
calil>re  to  avoid  repeated  blockage  of  ita  luiiiea ;  in  other  word8,  the 
malignant  striuture  must  not  have  advanced  too  far,  and  the  presence  of 
the  tube  must  not  induce  htemorrhage  and  copious  mucous  diacharges  from 
the  grovvth. 

(2)  Mefchods  to  create  an  artihcial  mouth. 

tEsophaffusfomi/  has  a  very  liuiited  field.  It  is  oaly  possible  in  growth8 
high  up  and  very  limited  in  cxtent,  so  that  a  portion  of  healthy  tesophagus 
caii  be  found  at  the  root  of  the  neck  quite  iree  from  growtb.  Such  cases 
are  rare. 

Gastrostomij. — Mucb  tliscussion  lias  takeu  plače  concerning  the  question 
of  early  or  late  gastro8tomy.  The  author  is  strongly  of  opinion  that  8o 
long  aa  the  patient  can  get  enough  liquid  Ibod  into  the  stomacb  no  operation 
ahould  be  performed.  As  an  operation  of  expediency  gastro9tomy  is  not 
to  be  recommended.  It  ahould  be  reserved  as  an  operation  of  uece88ity, 
i.e.  to  prevent  starvatiou. 

Filrrous  t^lricture  of  the  CEsophoffjis. — The  most  conimou  cause  is  the 
8wallowing  of  caustic  Huids  and  boiling  \vater.  It  seems  certaia  that 
8yphilitic  ulceration  may  lead  to  stricture.  In  some  easea  it  is  iuiposaible 
to  determine  the  cause. 

Si/mptoms. — lu  most  cases  there  have  been  acute  symptODis  diie  to  the 
agent  intiicting  the  damage,  and  these  have  already  been  dealt  vvith  in  tlie 
sectiou  on  inHauimation  of  the  Msopbagus.  Tfie  chief  sjmptoni  due  to  the 
tibrouB  stricture  aloue  i»  progressive  ditliculty  in  swallowiug ;  pain  is 
seldom  present,  aud,  if  coiuplaiued  of,  it  is  usually  when  attempts  are  made 
to  8wallovv  solid  Ibod. 

li-Mijnosis  is  made  by  the  hiatory  of  the  čase.  Its  site,  or  at  any  rate  the 
poeition  of  the  firat  stricture,  if  there  be  more  than  one,  ia  uauaUy  ascer- 
tained  by  the  bougie.  In  those  rare  cases  where  thero  is  no  clue  to  the 
causatiou  it  Hiny  be  diihcult  to  diaguose  the  eoudition  from  carcinoma  or 
from  muscular  spasm.  By  a  careful  consideration  of  the  symptoni8,  how- 
ever,  a  correct  diagnosis  can  iiearly  always  be  made. 

Frog7tosis. — Even  \vifch  oonstant  treatmeut  the  outlook  is  grave.  The 
fatal  end  arrives  sooner  or  later  by  euppuration  and  perforation,  even  if 
starvation  is  preveutetl.  The  infection  of  the  con8tantly  irritated  tissue 
vvith  tubercle  is  not  an  infrequeut  complieation. 

Treatment. — Numerous  methods  have  been  described,  some  of  which 
soon  fell  into  well-merited  neglect ;  eauterisation,  iuterual  u'8ophiigotomy, 
electroly8is,  etc.,  Iiave  pTactically  disappejii-ed  as  recoguised  procedures. 

With  ali  cases  one  method  uiust  be  tried,  and  that  is  f]radutil  difaiio7i. 

Bougies,  of  vvhich  a  large  variety  have  been  invented,  are  passed  at 
regular  intervals,  increasing  in  size  oa  eoch  oeeasion.  If  there  is  some 
ditticulty  in  introducing  the  bougie  it  may  be  left  in  for  some  miuutes  or 
hours  and  then  its  reiufcroduction  ia  quite  eaay.  In  some  cases  SymoDds' 
tube  worn  for  a  few  day8  causes  a  dilatation  just  as  a  eatheter  tied  in  the 
urethra. 
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It'  u  lxiugie  eaouot  be  pasaed  from  above  into  the  Btomach,  although  the 
patient  can  8wh1Iow  liquid8,  the  operation  of  gn8troatomy  ia  performed,  and 
the  patient  ia  made  to  8wallow  a  shot  to  which  silk  is  attached.  Thia  ailk 
ia  brought  out  of  the  gastric  opening  and  bougits  are  dragged  through  by 
thia  nieans.  If  nothing  can  be  got  to  pasa  by  8wall<iwiag,  tho  operation  of 
(L-8ophagotomy  may  be  performed,  and  something  jMiaaed  aloug  by  that 
Toute.  The  opening  in  the  stomack  may  be  cloaed  aa  soon  as  the  stricture 
is  made  penneable  to  a  bougie.  It  may  be  poaaible  to  do  thia  at  the  tirne 
wheu  the  gaatro8tomy  ia  performed,  so  that  the  wound  in  the  stomach  can 
be  Bewn  up  again  at  the  same  operation. 

Forcihle  and  liapid  DilaUUion. — By  aome  surgeona  these  terma  are 
looked  upon  as  8ynonymon8.  Without  undue  violence,  however,  it  mav 
be  poaaible  to  Tapidly  dilate  a  stricture  by  paasing  bougies  of  increjiaing 
aize  at  one  sitting.  Special  instrumenta  have  been  deviaed  to  dilate  a 
stricture  forcibly,  and  even  laminaria  tents  have  l>een  employed,  These 
methoda  are  0]>en  to  aeveral  objectiona,  and  »ire  not  uaually  practiaed.  If 
the  stricture  is  near  the  cardiac  end,  and  no  bougie  can  be  pasaed  from 
al>ove,  then  the  stomach  may  l»e  opened  and  the  stricture  rapidly  dilated. 
Loreta  ušes  an  instrument  which  stretcbes  the  stricture  to  a  diameter  of 
two  inchea.     The  wound  in  the  stomach  ia  then  closed. 

CEsojthagotomt/.  —  Tliis  operation  ia  performed  either  with  a  view  of 
dilating  a  stricture  or  of  establisbing  au  artificial  mouth  below  the  level  of 
the  stricture. 

Gastroit/omi/. — Wien  every  otlier  metbod  hus  failed  thia  operation  m  ust 
be  performed  to  prevent  the  patient  starving  to  death.  In  aome  cases  after 
the  stricture  haa  been  given  a  rest  for  a  few  we6ka  it  may  be  more  ea8ily 
treated. 

SpASM  OF  THK  (EsopiUGUs :  GilsoPHAGisMUS. — These  are  aises  in  which 
Bynjptom8  of  obstruction  occur  vvithout  any  organic  change  whatever  in  the 
tube,  and  in  which  the  obatruction  is  due  to  a  spasmodic  contraction  of 
the  muscular  coat  at  aome  purt  of  the  tube,  generally  the  upper  end.  It 
ia  poaaible  toget  apaam  of  the  n^sophagua  in  the  neighbourhood  of  an  ulcer, 
etc.,  but  thia  isquitedifferent  from  the  fonu  here  deacribed.  CEaopliagismus 
ta  met  \vith  geuerally  in  women  l)etween  the  agea  of  eighteen  and  thirty 
year8,  and  eeems  to  occur  chieHy  in  persoua  of  a  neurotic  temperament. 

St/mptoms. — Very  often  ao-called  hy8terical  8ymptom8  ]tref.ede  an  attack. 
Tlieu  tjuite  suddenly  tliere  ia  regurgitation  of  food,  soiuetimes  of  li<juid  as 
weU  ns  »olid.  This  spasm  ia  very  often  aasociated  with  vomiting  or  cough- 
ing.  This  dilliculty  may  recur  aeveral  times  for  several  aucceaaive  day8, 
and  Nometimea  there  ia  an  interval  of  a  few  daya.  The  aymptoms  diaapiiear 
juat  as  8uddenly  aa  they  appeared.  The  8ymploma  niav  recur  after  aeveral 
vreeks  or  months.  Paiu,  as  a  rule,  ia  absent,  although  aeiisiLtiona  of  discom- 
fort  are  commonly  compluiued  of  in  the  region  of  the  neck.  The  recurrenl 
attacka  may  last  for  aeveral  yeai-8.  In  a  woman  aeen  by  the  autlmr  they 
had  occurred  at  fniijnent  intervala  for  twelve  years. 

IKatjnoitiK, — As  a  rule  tliia  ia  quite  easy.  The  sudden  onaet  and  the 
■udden  diaappearance  of  symptonia  are  unlike  any  organic  stricturt«. 
Tbe  oge,  8ex,  ami  temperament  of  the  pAtient  are  {K>iuta  highly  auggeative 
of  suasmodic  stricture. 

Kxploration  \vith  a  bougie  generally  enables  ua  to  esclude  organic 
stricture.  In  )inother  patient  of  the  authora  it  wa8,  hovrever.  oeceMary  to 
give  an  amrathetic  before  a  bougie  couM  l»e  {nused,  as  the  spaam  vras  so 
great  tliat  no  juatitiable  foroe  coiud  ovcrcouie  it. 

TTeatment. —  In  nearly  ali  CMBB  the  (uiMsagi!  of  au  cesophai^  bougio  ou 
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one  or  a  few  occasions  is  sufficient.      If  there  is  a  distinctlj  neurotic, 
tempemuient  the  general  treatment  Ibr  that  eondition  should  \iG  sy8temfi 
ticailj  carried    out.      In   a   patient   witb   a   fixed   idea   that   there   is   a^ 
mechauical  obatruction,  the  passage  of  bougies  graduallj  iiicreasiug  in  size 
will  soon  dispel  it. 

Pakalvsis  ov  the  (ESOPHAGUS  iB  occasionally  met  with  in  eertain  diseasea 
of  the  central  nervous  Kjetetu.  In  such  diaeases  there  is  geuerallj  a  group  of 
8ymptora8,  of  which  those  coucerniug  the  ctsophagus  are  anly  a  part,  and 
often  qiiite  a  tjubordinate  feature  in  the  čase.  GLSophageal  sjmptoms  are 
usuallj  some  difticulty  in  Bvvallovnug,  the  presence  of  hiccough,  and  an 
irritating  cough.  For  a  full  description  of  this  trouble  see  "  Bulbar 
Paralysi3/'  etc. 

DiLATATION  OF  THE  (ESOPIIAOUS  AND  (ESOPHAGEAL  POUCHES. — The  CesO-l 

phagus  niay  be  uniformlv  dilated  at  anj  part  of  its  coiirse,  or  it  niay  be  dUated 
at  one  part  of  its  ciircumfereniie,  so  that  a  pouch  or  diverticulum  is  formed.^ 
Uniform  dilatation  of  tlie  CKSophagus  may  be  eongenital  or  may  be  due 
a  fibroua  stricture.  According  to  some  authors  uniform  tlilatation  may  be 
itssociated  with  caucer,  biit  thi.s  is  very  seldom  met  uitli  if  at  aH.  It 
requires  a  considerable  tirne  for  an  obstruction  to  cause  dilatation  of  the 
tube  above,  and  in  ali  probability  there  is  not  suHicient  linie  in  the  čase  of 
cancer  for  thia  dilatation  to  develop.  In  caaes  \vhere  there  are  several 
tibrous  strictures  in  the  cp8<.>plmgu8  there  may  be  a  serios  of  dilatations. 
one  above  eacli  stricture.  Strieture  of  the  cardiae  oriHc^  is  the  one  \vhich 
most  often  leads  to  dilatation,  but  even  stenosia  of  the  pyloru8  bas  been 
known  to  produce  it.  lu  the  čase  of  these  fusiform  dilatation«  the  muscular 
and  connective  tissue  coats  are  generallv  lij-prertropbied,  the  uiucouaJ 
membrane  remaining  intact.  This  fusiform  dilatation  of  the  cesophagus 
jjiresents  no  points  of  spe^-ial  interest  apart  from  tlie  tibrous  stricture  \vith 
which  it  is  alway8  associated.  There  are  certaiu  eongenital  casea  which  are 
alway8  associated  with  eongenital  stenosis  of  the  cardiae  end  of  the  tube. 
Of  greater  interest  are  the  direrticula  or  ctsopJuu/eal  pouc/ies.  These  fall 
into  two  groups  :  those  fornied  by  traetion  from  without  and  tliose  formed 
by  pressure  from  within.  The  diverticula  fornied  by  traetion  from  \vithout 
are  uaually  sniall  and  generHlly  situated  uear  the  bifurcation  of  the  trachea, 
in  the  region  of  the  lymphafcic  glands  of  the  inediastinum.  They  are 
caused  by  the  formation  of  cicatricial  tissue  followiug  inflammatory  lesionsj 
of  the  lymphatic  glands  and  pleura.  As  a  riile  they  consist  6olely  of 
mucous  membrane,  and  therefbre  are  very  bable  to  be  perforated  by  a 
foreign  body.  0\ving  to  their  aituation  they  may  lead  to  very  grave 
GompLica.tion8  by  becomiug  adherent  to  such  important  structures  as  the 
aorta,  pericardiuui,  brouclii,  etc,  6Specially  by  ulceration  occurring  into 
these  structurea. 

The  diverticula  formed  lij'  pressure  from  within  are  much  more  commonj 
and  of  more  praotic^l  importance.     Their  ordinary  seat  is  the  juuction  ofi 
the  pharynx  with  the  ctsophagua,  and  they  are  generally  supposed  to  have 
some  relation  to  the  branchial  clefts.     In  ali  probabiUty  these  diverticula 
are  very  minute  at  iirstj  and  incrcase  in  size  very  gradually,  so  that  it  maj] 
be  many  years  before  they  are  8uUiciently  large  to  cause  any  symptoma. 
Aa  a  rule  they  have  no  muscular  tissue  around  them,  but  simply  consist  of 
mucous  membrane. 

Sympiums. — It  is  only  when  the  pouch  acquire8  a  certain  size  that  it 
can  cause  any  aymptom8,  and  the  iirst  one  ia  uHually  a  slight  difficulty  in 
8waIlowing.  This  difficulty  increiiaes  as  the  meal  progresses,  and  is  due  to 
the  pressure  of  the  sac  and  its  contents  upon  the  cesophagus.     In  addition 
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ie  pressure  exerci8ed  by  the  poucIi  iipou  the  a-sopha^ms,  the  lai7'ux  may 
be  conipressed  os  weU  as  the  trachea  und  the  recurrent  laryngeal  ncrves.  so 
that  thtire  muy  be  interference  \vith  resjiiration  and  with  phonation.  \Vlien 
the  ix)uch  reachea  a  certfiin  size  it  iuay  be  felt  in  the  neck,  and  by  pressnre 
it  may  be  possible  to  empty  it  so  that  the  contents  regurgitate  iuto  the 
cavity  of  the  mouth.  There  is  generally  a  characteriatic  fivtid  odoiir  of  the 
patieots  breath,  which  is  due  tu  decompoaition  takiag  pLice  iu  the  pouch. 
On  passiufj  an  cesophageal  bougie  it  usually  euters  the  p<iuch,  aa  that  aeems 
to  be  in  the  direct  line  of  the  food.  With  a  fevv  mauipulntions  it  may  be 
possible  t<j  p»i88  the  pouch  and  enter  the  uiain  passage  ot'  the  ivsophagus. 

Complications  are  very  Crequent,  e8pecially  by  the  perforutiou  of  the 
pouch  into  the  tissuea  of  the  neck  or  thorax. 

Trmtment. — The  patient  should  be  advised  to  take  small  mouthfuLs  of 
food,  to  miusticate  it  well,  and  to  press  upon  the  pouch  during  the  act  of 
8wallo%ving  so  as  to  endeavour  to  prevent  the  footl  entering  the  diverticula. 
The  nnly  eati8factory  cure  for  the  trouble  is  by  operatiou.  The  pouch 
should  Ik?  rreely  expo8ed  in  the  neck  and  removed.  The^  delfiils  of  the 
operatiou  vvould  dej^end  upon  the  situatiou,  size,  and  relatious  of  the  pouch. 

Malformations  of  the  (Esophagus. — These  are  very  rare  and  of  no 

\\,  practical  impurtance.  The  »vsophagus  has  been  found  totaUy  absent 
a  new-born  child,  and  this  deHciency  is  alwaya  accompaaied  by  otber  groas 
malformations.  The  cesophagus  may  be  imperfect,  an  interval  of  varying 
extent  existing  between  the  two  ends,  which  are  usiiaUy  united  with  a 
thread  of  fibrous  tissue.  Very  often  the  lower  end  communicates  with  the 
trachea  or  bronchi.  Congenital  steaosis  uf  the  cesophagus,  either  at  its 
commencement  or  at  the  cardiac  end,  has  been  desoriiied. 

Ckktain  hare  Affections  of  the  (EsoPHAfius. — Tuliercle,  sN^hilis,  and 
actinomyco8i8  are  occasionally  iiiot  with  in  the  cesophagus.  They  present  no 
special  features  from  such  disetises  occurring  in  other  parts  of  the  body. 

A  varicoae  conditiou  of  the  veins  of  the  cesophagus  has  been  deacribed 
e8pecially  at  the  upper  end  of  the  tube. 

LITERATURE.  — Rosbx  h kim.  "  Patbologie  und  Thcrapie  der  Knuikhoit«n  der  Speiserohre 
und  (les  M»;^pn«,"  Brit.  klin.  }l'i>chenMht.  18W. — KoESio.  JMutneJir.  ChiTUi^jic  «m  BiUrotA 
umi  Liiflf,  1880. — MijKKLi.-M*iKrNia;.  A  J/antial  o/  fHmoMt  of  ThrtMU  mul  .Vcuv,  London, 
1884. — IlAiiTMAKN.  TruiU  tU  Chintrffi*  tU  Ihtplai/  el  Hetlus,  vol.  v,  — pvi  iuahiib  and 
OsKUiALs.     G<u.  dfMf.  ftvrier,  1897  (on  Divfrtioul«].— Oakdk.     "  D«  i  s«  de 

VcBBOuhjiga,"  Thisc  de  Lyon,  1896.— Hbtdkkkkhu,     dmgria  dt  Chir.  \(fV:-  n<U  of 

tE«oph.). — ElKHonN.  "Idjopathio  DiUUtton  of  (EsophagUB,"  Section  de  Taihologie 
InU^roK.  Proe.  xiil.  Internat.  CcngrcM,  1900.— GA^ooi-rMr.  "  MalAflle^  do  la-sopluig«," 
Truiti  d*  Chirvr.     Le  D«BtU  et  Dolbet,  1890. 


O I  d  Ag^e.    tSi«' Sekilitv. 
OIfactory  Nerve.    Ste  Nosa, 
Onychia.    Ste  Nails. 


Operations. 

The  operativir  nti'.iixure.H  in  lue  in  oonnection  with  surgiual  afTections  of 
the  ditfenait  organs  aiid  tisaues  ftre  deacril)fd  uuder  their  aeparate  hnadings 
►^'Gall  Uladder,"  "  Kidncy."  " Pancro««,"  etc.).  The  preMnt  section  iucludea 
~  >utation8"  and  the  varioms  ujterations  of  obstetric  practice. 
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LowER  Thied  of  the  Leg 
Ttal 

By  amputation  we  understaad  the  removal,  either  for  injury  or  disease,! 
of  a  portion  or  the  whole  of  a  liinb. 

In  perlbrming  such  an  operation  the  Ibllovviiig  points  must  l>e  kept  iu 
view : — 

(1)  To  endanger  the  lile  of  the  patieut  as  little  as  possible. 

(2)  To  minimise  the  mutilation  of  the  patienfs  limb. 

(3)  To  ohtaiii  a  iiseful  stump. 

The  tiret  and  aecond  objects  are  attained  by  aniputating  as  far  from  the 
trunk  as  posaible. 

Eegardiug  the  fchird  head  more  must  he  said.  In  aniputating  through 
the  lower  extremity  tlie  eiid  to  be  kept  in  view  is  that  the  stump  may  l>e  of 
use  for  progression  aftervvards,  consequeatly  it  must  be  able  tu  bear 
the  weight  of  the  patient. 

The  end  of  t!ie  bone  must  be  covered  by  sound  tissue.  The  cicatrix 
muat  be  aa  far  as  posaible  out  of  the  way  of  injury  ;  prel'erably  it  ahould  be 
on  the  posfcerior  aspect. 

No  nerves  must  be  involved  in  the  cicatrix,  othervrise  neuromata  may 
form  and  give  rise  to  a  painlul  and  tender  stump. 

Amputations  tlirough  the  upper  extreuiity  shoiild,  if  possible,  be 
avoided,  as  no  artificial  substitute  of  a  sati9factory  nature  cau  rcplace  the 
upper  extreinity. 

When  possible,  escision  ehould  be  performed,  but  if  nmputatioa  Ls  found 
neccssary  as  little  as  possible  should  be  reraoved.  In  the  lower  extremity 
length  nmy  be  i?acrificed  to  get  a  useful  stump,  but  in  the  upper  extremity 
an  eHbrt  must  be  made  to  save  as  much  as  possible.  Thia  is  e^pecially 
importunt  in  the  hand.  The  result  may  not  be  beautiful,  but  it  is  usefiil, 
and  in  this  connection  I  thiuk  use  is  beauty. 

Methods  Used  in  Amputating 

Cinular  Method. — Iu  its  crudest  sense  this  methfKi  consisted  in  chop- 
ping  ofl'  the  hndi — skin,  nmsclea,  and  boue   being  severed  at  one  level — 
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bj  the  appIicatioD  of  pitch,  or  of  the  actual  cauterj,  to  arrest  the 
jrrhage. 

ThiR  rude  method  waa  graduallv  iiuproved  upon,  and  reached  ita  highest 
stage  of  development  in  the  triple  incision  of  Benjamin  BelL 

Beir«  method  consisted  in  making  a  circiilar  cut  through  the  akin  and 
Biibciitaneous  tissiies.  The  eulfofskin  thus  formed  wa8  then  retracted  and 
the  muscles  divided  at  a  higher  level.  Lastlj,  the  muacles  were  retracted 
stili  farther  and  the  bone  divided. 

hy  thia  method  an  exc«Uent  ccjvering  for  the  end  of  the  bone  wa8  obtained. 

The  above  method  can  be  most  eaailj  carried  out  where  tho  limb  is 
cylindrical,  e.</.  above  the  >vrist  or  through  the  upper  arm.  "NVhere  the 
Umb  Ls  conical  a  modifit-ation  of  the  uIlMive  method  must  \>e  adopted. 

.\f»difi*d  Circuhir  Mt.thod. — The  body,  as  a  whole,  with  the  e.vception  of 
a  small  area  above  the  vrriat  and  the  upper  arm,  may  1«  regarded  as  comiMiaed 
ol  cones  rather  than  of  cjlinders,  At  the  cylindri<»l  portions  of  the  limb 
Beir«  triple  incision  maybe  used  witb  advantage.but  Sym»''8  modiHed  circular 
method  is  preferable  in  amputating  through  a  conical  porliun  of  a  limb. 

Twu  akin  tlaps  are  made,  and  after  dissecting  these  tlaps  up,  the  muscles 
are  divided  circularlv  at  a  higher  leveL 

The  muscles  are  retracted  and  the  bone  divided  at  a  stili  liigher  leveL 

Flap  Method. — Flaps  may  be  made  in  ono  of  two  vvavs,  either  by  trans- 
lixioD  or  by  diseection.  TransHxion  is  carried  out  by  paasing  a  long  knife 
through  the  soft  tissuea  of  the  limb,  and  cutting  from  within  outwarda. 

Tliis  is  a  nipid  method,  but  require8  great  manual  dexterity. 

It  wa8  much  used  before  the  introduction  of  ansesthetica.  Since  that 
date  tlaps  made  by  diBsecti<jn  have  to  a  large  eitent  replaced  tlie  method  by 
tranHtixion. 

Ab  a  rule,  flaps  are  cut  of  unequal  length  to  avoid  having  the  cicatrix 
»posite  the  end  of  the  bone. 

Racket-shaptd  or  Oral  Method. — In  carrying  out  this  method  the  head 
of  the  "racket"  is  formed  by  uiaking  a  circular  or  8lightly  obliquo  cut 
round  the  limb  down  to  the  Itone. 

Tlie  handle  of  the  "  racket "  is  formed  by  making  a  vertical  cut  upvvarda 
from  the  first  incision  in  the  long  axis  of  the  limb. 

The  exact  poaition  of  the  vertical  cut  dependa  upon  the  anatomy  nf  the 
{Nurt.     Main  veseels  and  aubcutaneous  bones  shouid  be  avoided. 

Tliis  method  may  be  carried  out  in  any  ailuatiou,  the  length  of  the 
handle  of  the  "  racket "  dej)ending  on  ihe  depth  of  the  lx)ue. 

The  edges  of  the  incisions  may  be  brought  totjether  iu  one  of  two  waya. 
The  immcdiate  result  in  the  one  caae  appearing  uke  an  inverted  T,  which, 
at  a  later  date,  tedtes  the  form  of  a  leech  bite  Y,  in  the  other  like  the 
letler  U 

AMPUTATIONS  TUKOUGH   THE  LOWEIl  EXTkKMJTT 

Amfutatioss  of  thb  Foot. — The  usefulneas  of  the  foot  as  a  bearing 

v  1- jicnda  upon  the  fact  that  it  is  a  triftod.    Inorder  ihnt  tli-  '>' 

•  i  h^hI  1h' n<ii  inti-rfcred  with,it  ia  eaaential  ihal  ihtTc  U' no  >l  i^j 

«tf  any  ot  the  limlm.and  ihat  tliorc  be  no  approximation  «)f  any  tw<i  ol  the  liiiil«. 

In  ojierations  <»n  the  foot,  then-fore,  where  it  is  found  neot'asary  to  inter- 
fere  with  the  triftod,  sufhcient  ]w.rio«teum  shouid,  if  iMissible.bc  left.so  that 
new  lione  niay  be  formeil.  By  this  metho«!  nhortening  of  the  limbs  of  the 
trijitHl  mav,  to  a  certain  extent,  be  preveiitoil.  Thia  is  e»pccially  important 
in  operutions  involving  tho  great  and  littlo  toes  or  the  os  cjitcis. 

To  obviulo  the  sccttnd  ditticulty  the  breaidth  of  the  foot.  in  front,  mu«t 
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be  presprved.  Čare  sIkjiiM  be  tukeu  to  avoid  havinf,'  the  cicatrLv  on  tlie 
plantar  surlace.  lu  aD  amputations  of  the  t"o(>t  it  is  better  to  dissect  the 
bone  off  the  tiap.  By  thus  cutting  upon  the  bone  there  is  less  danger  of 
injuring  t!ie  tlap. 

A.\fPUTA Tio.voF THE  Termu^alPhalank OF  TUB Grbat  Toe, — Id  this 
operation  the  skin  on  the  uuder  surface  of  the  1<hj  in  utilised  as  a  plantar 
fiap.  The  knile  is  entered  on  the  dttrsum  of  the  toe,  opposite  the  inter- 
phalangeal  joint;  carried  through  the  joint,  nnd  tlien  along  the  under  siu'- 
face  of  the  phalans.  The  liap  is  thus  ]jracticaUy  cut  by  transfiiion.  It 
can  also  be  niade  bj-  dissecting  it  oft"  the  bone.  The  apcx  of  the  flap 
is  then  stitched  to  the  margin  of  the  incision  ou  the  dorsum  of  the  toe, 
and  tlius  no  cicati*ix  is  left  ou  the  liearing  surlace. 

The  above  operation  was  f(vnnerly  frequently  perfonned  for  esostoaia  It 
is  nnw  usual  simply  to  remove  the  Lumuiir  vvith  its  carlilaginous  cap. 

Ampctation OF  Second,  TiiiRL,  axd  Fourth  Toes. — Having  ascer- 
tained  the  position  of  the  metatarso-plialangeai  joint^  the  siirgeon  takes  a  firm 
grasp  of  the  toe  to  be  amputated,  the  assistant  keeping  the  other  toes  out 
of  the  way.  The  knile  is  entered  on  the  dorsum,  immediately  above  the 
metatarso-phalaugeal  joint,  and  is  carried  ilowu  tlie  toe  uutil  the  level  of  the 
web  is  reached.  At  this  level  the  kuife  is  c-aiTied  circular]y  round  the  toe. 
The  result  is  a  racket-shaped  incision.  The  incisions  avh  luade  down  to  the 
bone,  and  the  toe  is  dissected  out,  ketping  clo.se  to  the  bone.  If  it  is  fouud 
necessai^  to  reinove  a  portion  of  the  nietatarsal  bone  along  wit!i  the  toe  the 
incision  must  be  begun  at  a  higher  level. 

AmputatihS'  of  the  Grbat  axd  Little  Toes. — As  the  above  toes  are 
two  of  the  limbs  of  the  tripod  it  is  importaiit  to  leave  them  if  possible.  If 
either  has  to  be  removed  an  at  tempi  sbonld  \te  made  to  preserve  the  head 
of  the  corresponding  metatarsal  bone.  T!ie  relatively  large  size  of  the  head 
of  the  metatarsiil  bone  should  be  borne  in  nnud.  To  get  a  sufficient  cover- 
ing  for  this  a  kmg  Hap  must  be  made  from  the  toe  to  be  amputated. 

A.VPUTATJ0X  OF  AlL  THE  ToMS  FOR  Crush. — In  such  cases  each  toe 
m\ist  be  amputated  individuallv.  If  sufHcient  slcin  cannot  be  obtained 
from  one  toe  to  cover  the  head  of  the  coirespondinj/  metiitarsal  bone  it 
must  be  rilttoined  from  a  neigbbouring  toe.  Every  endeavour  must  be  made 
to  raaintaiu  the  breadth  of  the  foot. 

Tarso-Metatarsal  Amputatfons.  —  Ifei/,  Lis/rnnc. — There  are  two 
methoda  of  amputating  at  this  le\el.  One  may  either  disarticulate  the 
metatarsal  from  the  tarsal  bones,  rir  disarticulate  the  four  outer  metatarsals, 
and  then  sh\v  otf  the  projecting  parb  of  tlic  internal  cunriforra.  The  tirst 
metliod  is  that  of  Lisfranc,  tlie  second  is  tliat  of  Hey.  The  second  operation 
18  only  carried  out  in  cases  of  in  jury.  Di.sarticulation  is  preferable  in  cases 
of  tubercular  discase.    The  tJaps  are  cut  in  the  same  way  for  !)nth  operations. 

The  follovving  kndmarks  are  to  be  made  out :  On  the  outer  side  of  the 
foot,  the  projection  at  the  base  of  the  fiftli  metatarsal  Inane  ;  on  the  inner 
side  of  the  foot,  the  joint  l)etween  the  internal  cuneiform  bone  and  the 
first  metatarsal.  This  point  lies  about  one  inch  in  front  of  the  tubercle  of 
the  Bcaphoid,  vvhich  can  be  ea.sily  feit  ou  the  inner  aide  of  the  foot.  Be- 
ginniug  at  one  point  the  kuife  i.s  carried  along  the  border  of  the  foot  to  the 
base  of  the  toes,  from  there  ul»liquely  across  the  šole  of  the  foot  just  behintl 
the  weba  of  the  toes,  and  then  along  tlie  other  border  of  the  foot,  thus 
markiug  out  a  long  plantar  flap.  The  t\vo  points  are  joined  by  an  incision 
on  the  dorsum  wliich  is  slightly  cm-ved  fonvards.  The  joints  are  opened 
into  on  tlie  dorsiil  aspect,  and  after  disarticulation  the  bonea  are  dissected 
ofl'  the  plantar  tlap 
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The  great  difticulty  in  disarticulating  is  the  division  of  the  strong 
ligoinents  which  bind  the  secoiid  inetatarsal  lx)ne  to  the  cuneiform  hones, 
The  I)e9t  way  lo  divide  these  ligauienta  is  to  put  the  kaife  in  obliq\iely  at 
tbe  side  of  the  bone  \vith  the  cutting  edge  away  from  tlie  surgeon.  The 
knife  is  then  to  be  raised  until  it  is  ut  right  angles  with  the  foot,  and  in 
thid  way  the  ligaments  are  divided.  Thia  must  be  done  on  both  sidea  of 
the  metatarsal  bone. 

Hey'9  oix^ration,  in  vvhich  ihc  projecting  i-iortion  of  Ihe  intemal  cunei- 
form is  8awn  through,  is  au  eiisier  operation  to  peribrm. 

Mid-Tarjsal  Amputatjos,  CffOPARf.s. — Landmarks. — On  the  outer 
side,  a  point  iuidway  between  the  tip  of  tbe  fifth  metatarsal  bone  uud  tiie 
exteroal  malleolus.  This  corresponds  to  the  joint  betweou  the  os  culcis  and 
the  cuboid.  On  the  inner  side,  the  tubercle  of  the  scaphoid.  The  same 
iuciaions  are  made  as  in  the  tai-so-metatarsal  amputations,  but  the  plantar 
incisiun  is  not  carried  so  far  forward.  The  anterior  niargin  of  the  pbmtar 
ttap  is  oblique.  not  transverse ;  the  reiison  being  that  tbe  taretis  bas  a 
greater  depth  internally  than  exiernally.  The  incision  is  to  be  made  down 
to  the  bone  and  the  bone  disseoted  off  tbe  flap,  Syme  argued  that  Chopart'« 
amputation  was  a  bad  oue  becauae  of  the  tilting  lwickwards  of  the  heel  vvhicb 
sonietimes  took  plače.  Thia  evil  can  be  o^■ercome  by  perfonning  tenotomy 
qi  the  teudo  Achillis  should  it  Ik?  fouud  nece;*8ary. 
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SVME^s  Amputation. — Landmarks. — On  the  outer  aide,  the  tip  of  the 
extcrnal  malleolus.  On  the  inner  side,  a  point  corresponding  to  the  tip  of 
the  externul  malleolus,  vvhicb  \vill  be  found  to  be  just  below  the  level  of 
the  intemal  malleolus  anil  aligbtly  farther  back.  The  foot  l:>eing  hebl  hI 
a  right  angle  tbe  pointa  are  to  be  joined  by  incisions  aeross  the  šole  of  tbe 
fofjt  and  acrosa  tbe  dorsum.  These  incisions  are  made  down  to  tlie  bone. 
The  artericH  are  divided  at  this,  the  hrst,  eut.  Syme  then  dissected  the 
hei'l  flapntV  the  bone;  but  it  is  simplor  to  di««rticulale,  and  dissect  the  Imnc 
olV  the  Ibip,  keeping  close  to  tbe  bone.  Čare  must  l.»e  takcn  not  to  injure 
the  jJosttTior  tibial  artery  as  it  runs  along  the  buiik  of  the  ostrugalus. 
The  ]ower  end  of  the  Libia  and  fibula  are  then  clearetl  and  aawn  oR'. 
The  w!iole  articular  surface  must  l»e  removed.  Any  nerves  which  project 
may  be  cut  off.  It  is  not  advisable  to  puli  upon  the  tendons  and  out 
them  Khort,  iis,  if  this  is  done,  they  will  rctract,  Icaving  a  tube  of  Bynovial 
memlirane  which  niuy  give  trouV»le  if  scpsis  occnr.  An  opening  for  a 
piiHtiirior  drain  miiy  bo  made  through  the  skin  of  the  heel,  or  a  m'ainago 
tube  may  be  inserted  through  the  out<tr  augle  of  tho  wound. 

AfoD/FJCATio.vs  OF  Sru£'s  MsTHOi>.  —  Mockenii/s  Jmjmtaticn,  —  In 
some  cases  of  eitensive  disease  involving  the  outer  aukle  no  tlap  can  l>e 
got  from  tbe  outer  side.  In  auch  cases  a  modification  of  Syme'8  amputiition 
is  iKirfonnod  in  vvhich  tbe  Hup  i«  t^iken  from  tbe  inner  side.  Tbe  knife  is 
Outvre<l  n]i]msite  tbe  teudon  nf  the  tibiulis  anticus,  but  on  a  level  with  the 
most  pr"min<!til  part  of  the  inU^rnal  malleolus,  cttrriod  down  the  inner  side 
of  the  f«Mit,  tboii  obliquoly  acrosii  the  soIe,  and  up  iilong  the  ttindo  Achilles 
to  the  eorreH{M)nding  point  |)09teriorly.  Tbis««  tv^'0  point«  nre  again  joined 
by  an  external  incision  paašng  over  the  external  malleolus.  Tlie  l>one  is 
now  dissected  oll  tlie  tlap.  and  the  lower  end  of  the  tibia  and  fibula  removed 
in  Symc'8  oprration.  In  this  operation  drainage  ia  more  perfect  than  in 
•8yme's  o|MTiiiiitri. 
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Firoooff's  Amputatiok. — The  l>ony  points  are  the  same  as  those  for 
Syme'8  amputatitin,  hut  the  incision  across  tlie  šole  paases  slightlj  farther 
forvvartls.  The  inciaiona  having  been  made,  the  os  calcis  is  exposed  and  suvpii 
acroKs,  ])rtrt  btiiug  luft  in  the  heel  tlap.  The  rest  of  the  foot  and  the  ktwer 
end  of  the  tihia  and  libuki  huving  beeu  takeu  away  the  sawa  end  of  the  os 
calcis  is  brought  in  coataet  mth  the  sasvn  surface  of  the  tibia  and  fibula. 
This  is  an  escellent  operation  in  uases  of  injurj  as  it  gives  a  sUghtlj'  longer 
Btump  than  that  obtained  lpy  Syme'8  operation.  In  caaea  of  tiibercular 
diaease  it  is  safer  to  remove  the  whole  of  the  oa  calcis. 

Amfdtations  THKOUt;ri  the  Lo\veu  Tuiud  of  the  Leg 

Teale  of  Leeds  laid  down  the  principle  of  making  a  long  extensor  flap. 
He  said  the  estensor  Hup  should  ije  in  length  and  in  breadth  e(|ual  to  half 
the  ciix'uniference  of  the  limb.  The  short  flexor  flap  sliould  be  a  quarter 
the  leugth  of  the  exteusor  flap.  The  liaps  are  dissected  up  and  the  bone 
BawD  at  the  le  vel  of  the  base  of  the  tlaps.  The  long  anterior  iiap  is  then 
turned  to  the  Uiuk  of  the  linil>,  the  i-esulting  cicatrLs  lieing  T-shaped. 
This  principlo  is  not  carried  mit  rigidly  ;  one  makes  a  long  extensor  flap 
with  jounded  ends,  and  a  short  l]exor  flap.  I  Lhiuk  tlie  important  pnint  to 
attend  to  is  to  lift  ali  the  aoft  tissue  oli*  t!ie  bone  and  interoaseous 
membrane,  and  to  divide  the  anterior  tibial  artery  at  the  apex  of  the  flap. 
The  8aw  shcmld  enter  both  boues  at  the  same  tirne,  so  that  the  last  bone  to 
be  8awn  through  \\ill  l>e  the  tibia. 


Ajlpdtations  below  tue  Knee-Joint 

Th€  Upper  Third  of  the  Calf  (seat  of  electioo). — Amputation  is  often 
perfoniied  in  this  situatioii  for  injury. 

.\fdhod  in  wJdch  a  Puntedor  Flap  is  used. — The  anrgeon  places  his  thumb 
on  tlie  Iiead  of  the  hbuhi  and  lds  forefinger  on  the  inner  and  posterior 
border  of  the  tibia,  a  long  knife  is  then  paseed  iu  behind  the  fibula  and 
pushed  through  to  the  poaterior  border  of  the  tibia,  and  carried  down\vards 
behind  the  bones,  making  a  large  tlap  by  transfixion.  The  knife  is  now 
carried  across  the  front  of  the  limb,  making  an  incision  eurved  slightly 
downwards,  There  is  practically  no  anterior  tlap.  The  tiasues  are 
retracted,  the  bonea  cleared,  and  buth  savvu  at  once.  There  iiiay  bo  too 
mueh  uiu.scle  iu  the  posterittr  llap,  and  it  uiay  he  necess!iry  to  eut  some  of 
the  muscle  away.  The  anterior  tibial  arterj  may  be  the  cause  of  another 
ditticultj  in  this  operation,  as  in  some  cases  it  retracts  through  the  inter- 
osseous  membrane,  and  is  secured  with  diflicultj.  The  objection  to  this 
OJ^eratiou  is  the  weight  of  the  posterior  tlap.  It  drags  on  the  line  of 
incision  aud  therefore  nmst  be  supported.  This  can  best  I«  done  by  means 
of  a  lead  splint,  vvhich  cab  ea8ily  be  luade  from  an  oblong  strip  of  sheet  lead 
by  dividiug  one  end  into  three,  turning  up  the  middle  third,  and  Ibldijig 
over  the  tvvo  sides,  thus  making  a  box  in  vvhich  the  stump  rests. 

Modijied  Circular  Mdhod. — Sometimes  the  abovo  method  is  not  avail- 
able.  In  such  cases  one  may  use  the  modijied  circular  meihud,  or  even  the 
racket  incision. 

In  ali  amputations  at  this  level  I  reconiinend  the  removal  of  a  large 
slice  of  the  projecting  angle  of  the  tibia,  so  that  there  will  be  no  tendenej 
to  ulceration  of  the  anterior  flap. 

The  head  of  the  fibula,  if  hanging  loose,  should  not  be  removed  for  two 
reaaons:  (1)  because  it  gives  attacivment  to  the  biceps  muscle  ;  (2)  because 
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the  superior  tibio-tilmlar  joint  communicates  \vith  ihe  knee-joint  in  a 
certain  proportion  of  caaea.  Should  sepsis  occur  this  niight  lead  to  aerioua 
and  eveD  daugerous  complications. 

AMPUTATIONS  AT  THB  KnKE-JOIST 

By  a  Long  Anterior  Flap. — In  this  amputation,  sometimes  adopted  in 
čase«  of  injurj,  the  patella  is  left  and  the  femur  is  not  divided.  A  very 
loug  anterior  flap  is  nece8sary  in  nrderto  cover  the  condvles.  If  the  tisaues 
at  the  back  of  ihe  limb  are  not  severel)'  dama^jed  it  may  be  as  well  to 
perform  amputation  at  the  aeat  of  election.  Introduce  tlie  knife  a  little 
belovv  and  behind  one  condjle  of  the  femiir,  and  carrj  it  down  the  front 
of  the  limb  to  a  point  at  least  two  fingers'  breadth  below  the  tubercle  of 
the  tihia,  and  then  carrj  it  up  to  the  other  condjle.  Dissect  up  the  skin 
to  the  Ugamentum  patellie,  ilivide  the  ligament,  and  turn  up  the  patella. 
Make  the  posLerior  tlap  as  long  as  possible,  then  diaarticulate.  The  cicatrix 
will  be  on  the  posterior  aspect  and  the  stump  an  exoellent  one.  If  a 
Buthciently  long  tiap  caunot  be  obtained  portions  of  the  condylc8  of  the 
feinur  must  be  removed. 

Stephen  Smitk^s  .]fethod. — This  is  a  metho<l  Bonietimes  used  for  dis- 
articulating  at  the  knee-joint  by  means  of  latend  flapa.  An  incision  is 
tnade,  bcginning  at  the  tul)ercle  of  the  tibia  in  front,  curving  downward8 
and  outwards  to  a  correHponding  i.)oint  on  the  posterior  asjiect  of  the  Uuib. 
A  ainiilar  tiap  is  made  on  the  inuer  aide.  The  cicatrix  in  this  čase  is  also 
posterior. 

AMPUTATIONS  THltOUGH  THB  CONDVLES  OF  THB  FeMUB 

Car<len's  Amputation. — Plače  the  finger  and  tlmmb  upon  the  condyle8 
of  the  femur,  then  enter  the  knife  behind  and  on  a  lovver  level  than  the 
condvle  on  one  side.  Carry  it  in  a  curved  direction  over  the  front  of  the 
lirah  to  a  corres]^Mjndiiig  jMDiut  on  the  other  side.  Dissect  up  the  skin  tiap 
to  the  centre  of  the  p^itella.  The  aasistant  then  riexe8  the  kneo.  This 
cnrries  the  patella  forward  and  the  joint  is  entered  above  the  jiatelK 
Having  opened  the  joint,  make  a  vertical  incision  in  the  loug  a-vis  of  the 
limb  on  each  side,  passing  downward8  from  the  upi)er  ends  of  the  anterior 
curved  incision.  Then,  with  one  avreep  of  the  knife,  make  the  posterior  Hap. 
The  tione  is  savvu  just  Itelovv  the  level  of  the  highest  part  of  the  articular 
Surface.     This  gives  a  broad  surface  and  an  excellent  stump. 

Oritd-Stokts  Amputation.  —  The  same  iucisiona  are  made  in  the  soft 
parts,  but  tlie  pitolla  is  disaected  up  with  the  anterior  thip.  The  lioue  is 
not  divided  as  Iow  down  as  in  Cardeus  oi>criition,  but  is  8»iwn  a  little  aliove 
the  articular  surface.  The  j^tella  is  left  after  having  its  articular  surface 
removed  in  the  following  manner: — Tlie  anterior  tiap  is  grasped  so  as  to 
espose  the  articular  Rurface  of  the  V»one,  and  then  a  thin  aection  of  the  bone 
is  8awn  otf.  The  patella  liecomes  united  to  the  sawn  surlace  of  the  femur. 
One  udvantage  of  this  operation  is  that  the  patellar  bursa  is  not  interfered 
with.  If  the  fenuir  is  divided  too  low  down  therc  is  apt  to  I«  tilling  of 
the  i>atclLi,  and  I  have  sometimes  fouud  it  advantiigeous  iu  caues  of  very 
muacular  men  to  divide  the  tissueR  abnve  the  patolki  on  the  inuer  Hurface 
of  the  tiap.  In  other  cas«;«  1  have  ftiurul  it  an  advautage  tt<  tix  the  ]«tella. 
The  cicatrix  in  this  ojM^ration  has  a  teudency  to  pass  ljackwardB  and  up- 

A.MI'UTATI0N8  TlIKOU<^iH  THB  ThI<;H 

In  amputationa  tlirough   the   lovver  third   of    the   thigh  either  the 
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operatiou  by  long  antei^idr  and  short  poeterior  tlaps  or  the  moditied  circuluf 
metliod  muy  be  emploved.  lu  the  tiap  aniputation  the  daps  are  made 
practk'iilly  us  iu  CardBus  nperation,  hut  higherup.  In  ampiititlious  through 
the  middle  third  vi  the  thigh  the  modiiliL-d  uiK-ular  iiiethod  is  proV»ably  the 
best.  It  gives  an  excellent  covering  for  the  femur.  In  this  eituation  the 
length  of  the  stump  is  6pecially  ijuportant. 


Amputations  at  the  HlP-JoiNT 

This  operation  is  cou]paratively  ea8y  after  escision  of  the  head  of  the 
femur  ;  it  is  more  difficult  when  performed  for  iiijury.  llauy  metliods  have 
beeu  proposed  for  preventing  ha-uiurrhuge,  one  o  t  the  great  daugers  of  the 
oi^ratiou.  Auioug  these  iiiay  be  uieutioued  gripping  of  the  tlap  by  an 
assistant;  Libter's  ubduitiiiial  tourniquet ;  Eamarobs  phiu  ol"  applying  au 
eUistic  bandage  round  the  abdoinen  with  a  large  pad  in  irout ;  niauual 
compression  of  the  aMominal  aorta.  L)a\y  introduced  a  lever  into  the 
retituiii  to  exert  pressure  on  the  commou  iliac  artery.  Abdominal  pressure 
niay  l)e  8atiefactory,  but  ethcient  feuioral  ])ressure,  where  it  uan  be  carried 
out,  is  preterablt'.  Il  the  tliigb  is  lurgti  and  muficular  the  use  of  the  6kewer 
may  be  8trougly  reeummended.  The  skevver  is  iutrodueed  at  the  level  of 
the  truchautur,  and  a  tigure-oi-eight  of  elastic  tiibing  is  apphed  iu  front 
and  behind.  This  method  apparentlv  an-eata  tlie  hieiuorrhage.  It  haa 
been  revived  in  America,  and  c^lled^  Wyeth'3  method.  It  bas  been  used  in 
the  Edinburgh  school  for  a  quarter  of  a  century. 

\Vheii  the  tlugh  is  not  very  inuscular  the  patient  is  laid  on  the  sound 
side  and  a  pieee  of  bandage  laid  along  the  hiteral  edge  of  the  body.  A 
pieee  of  tiibing  ia  theu  pas.sed  rouiid  tlie  thigFi,  over  the  bandage,  and  as  far 
up  as  possible.  After  the  tubing  has  Ijeen  tied  the  bandage  is  ca.rried  over 
it  aud  given  to  an  assistant  to  hold.  The  soft  tiasuea  and  bone  are  divided 
beLjNv  the  level  of  the  trochanter  minor  and  the  vessels  tied.  The  elastie 
tubing  is  now  rentoved,  and  the  reniaining  portion  of  the  femur  excised  liy 
mean.s  of  a  vertical  ineision  over  the:  triHrlianter  major.  The  one  objectio: 
to  this  metliod  is  that  in  the  eaae  of  maliguant  tumourB  too  much  tuuscl 
may  be  left.  This  may  be  avoided  by  makiug  the  Krst  incision  through 
the  skin,  und  dividiug  the  musclea  at  a  liigher  level  This  is  practically 
an  example  of  the  i-acket  method.  Drainage  is  cjirried  out  through  the 
outer  vertical  incision, 

Ampntation  at  the  hip-joint  may  also  be  carried  out  by  anterior  and 
posterior  Haps.  The  flapa  are  cut  by  tranBfixion.  The  anterior  tlop  ts 
cut  lirst.  The  joiut  is  opened,  the  head  of  the  bone  is  turued  out,  and  theu 
the  posterior  lluji  is  cut. 

This  method  \va.s  employed  iu  the  iu'e-anuisthetic  day8  on  accouut  of  its 
rapidity. 

Amputations  of  the  Uppkr  Extbemity 

Hand. — Cicatrices  on  the  graaping  surface  are  to  \v.  avoided.  A  man'8 
hand  depends  for  its  beauty  and  usefulnesa,  t]r8tly.  on  its  breadth,  and, 
Becondly,  upon  the  opposing  po\ver  of  thethiiiub  to  the  fingers.  Therefore, 
in  operating  on  this  part  of  tlie  bndy  one  niust  avoid  interfering  with  the 
breadth  of  the  hand.  Iu  relatiou  to  the  opposing  povver  of  the  thumb  to 
the  other  fingers  it  is  dcsirable  to  ioterfere  as  little  as  possible  \vith  the 
museular  attachmeuta ;  tlie  operation,  therefore,  should  as  far  as  possible  be 
subperiosteal. 
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Amputaticn  of  tke  Middie  Fingfv. — The  hot^ks  descrilie  a  racket-Bhaped 
incision.  With  such  an  incision,  vvhen  consolidation  takes  pluce,  tliere  is  a 
tendency  to  dislocation  backwanls  of  the  metacarnul  V)one.  Soouer  or  later 
contraction  occurs,  and  the  breadth  of  the  hund  is  lesaeued.  There  is  also 
the  objectioD  of  a  (jicatrix  on  the  palm.  The  opention  I  prefer  is  as 
folIow8 :  Enter  the  knife  at  the  kuuckle,  paas  down  to  tlie  web,aud  then  along 
tlie  side  of  llie  linger,  cuttiug  a  large  palmar  flap.  In  cases  where  the  flap 
caunot  be  got  from  the  palmar  aspect  it  may  be  obtained  from  one  or  other 
»de.  With  such  a  tiap  thore  is  a  posterior  cicatrix  and  no  tcndency  to 
tranarerse  contraction. 

Ampufafion  of  thr  Fore  and  Littlf  Fingrrs. — In  tUese  operations  the 
heud  of  the  nietacarpal  bune  should  b«  lelt,  Tlie  best  wuy  toget  a  co\ering 
for  the  hoad  of  the  bone  is  to  make  a  racket-shaped  incision,  Ijeginning  in 
the  forefinger  on  the  radial  edge^  and  in  the  little  linger  on  the  ulnar  edgo. 
The  incision  is  to  l>e  carried  round  the  tinger  at  a  liAver  level  than  the  web 
— practically  at  the  iniddle  of  the  tirst  phalanx.  Tliis  gives  the  ujost  use- 
ful  haud,  but  the  projection  is  unseemly.  When  the  i)atient  does  not  require 
to  use  the  hand  uiiieh  a  j>ortion  of  the  head  of  the  uietacarpal  Utne  umv  be 
taken  otf  obhquely,  and  the  hand  vnl\  be  smaller.  The  general  riile  is  to 
save  as  much  as  possible. 

Partial  Amjuttation  of  the  Fingers. — -A  cicatrix  on  the  {»alniar  aajtect  of 
the  tinger  is  to  be  avoided.  The  most  satisfactory  ttap  ia  a  long  p^ilmar  Hap.  but 
in  maDy  cases  one  muat  take  the  llaps  where  they  can  be  got.  In  amputating 
at  the  lirst  iuterphalangeal  joint  uiany  surgeons  8ay  there  will  b«,*  no  move- 
ment  of  the  stump  because  the  tendons  are  dinded.  This  dauger  cau  be 
li*!St  avoided  by  fixing  the  tendons  to  the  periosteum  covering  the  l)one. 

AmpiUntion  if  the  Thumh. — The  more  one  can  save  in  these  cases  the 
greater  will  l)e  the  gnisping  ix»wer.  Sometimes  one  rt?quire3  to  rrmove  the 
thumb  plus  the  metacarpal  bone.  In  such  cases  a  racket-incision  witli  a  long 
handle  to  tho  racket  is  to  be  made  ;  or  a  method  furmerly  employed — cutting 
an  auterinr  flap  by  tran8fixiou  may  be  adopted. 

Amputation  of  the  Wrut  Joint. — This  operation  is  Ijest  CArried  out  by 
makiug  an  anterior  flap  and  turning  it  up.  so  as  to  get  a  posterinr  cicatrix 
and  a  stump  on  which  the  ^Mitient  can  l*ear  pressure. 

AmfnUation  through  the  Forearm  and  Upptr  Arm. — Here  no  hnrd  uud 
fast  rules  ueeil  Itc  laid  down.  lu  order  to  save  as  much  of  the  limb  as  possible 
the  tlaps  miist  be  taken  w'here  they  can  I«  got.  In  man  v  castis  a  moilifie«! 
circular  metlirnl  is  the  l>est.  In  some  cases  one  cau  oltlain  a  long  anterior 
or  a  long  p4'>Hterior  flap;  in  otliers,  lateral  flafis.  In  amputating  im- 
mediately  tielosv  the  deltoid  there  will  be  less  dangcr  of  pressure  of  tiio  bone 
upon  the  cicatrix  if  external  and  internal  Hapsare  mado  use  of  than  if  they 
are  anterior  and  posterior. 

Amputaiion  of  the  Shouldrr  Jitint. — Here  the  saiuo  method  may  be 
^adopted  as  duscribed  for  ampulation  of  the  hip.  The  palirut  is  laid  un  hia 
'lewith  a  lwindagi5  along  the  outer  asjjcct  of  his  nhuiilder,  and  a  rubber 
tube  is  passod  round  the  arm  as  high  u]>  aa  poeaible.  The  bandage  is  giveu 
to  an  assistant  to  hold.  The  surgeon  now  makes  a  sweq»  round  the 
limb  at  the  level  of  the  upper  third  of  the  humurus.  divides  the  lione,  tiea 
tho  vcascls,  and  then,  having  madc  an  incision  from  the  coracoid  procesa 
dowi)wardM,  dissccts  out  the  liead  of  the  bone.  This  is  pnioti«'jilly  Hpenccs 
ni«lh(Hl,  m«NliHetl  as  rc^gards  th«  wuy  in  \vhich  it  is  <lnne.  The  obJH-lion  to 
it  i«  the  same  as  the  objection  to  such  an  amput^itiou  at  the  hip-joint  in 
cases  »if  malignaiit  di»ea.He  :  too  munh  muscle  is  left.  The  diHerence  l)etw-een 
th«"  oiMT.if idil  nt  tbi'  sbiiiiliii-r  :ifid  fbjit.  .»f,  tlic  liiii  in   tbin'    In  the  latti-r  tln* 
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drainage  is  IVotu  the  vertical  part,  in  the  former  the  vertictil  part  is  unitec 
completelj,  aud  draiuage  is  niade  froui  the  Imver  circular  part.  In  cases  of" 
maliguaiit  tumour  anterior  and  postertor  fliips  may  be  used,  beginning  at 
the  acroiiiion  procesa.  Alter  uiakiug  skin  tiaps  the  deltoid  and  the  muscles 
attAched  to  the  tuberoaities  are  divided.  The  asaistaat  graspa  the  vessels 
wliich  are  then  divided. 

AmPUTATION  OF  THE  Shoulder  Girdle 

This  is  an  operation  which  is  sometimes  required  fur  uialignant  disease 
allecting  the  scjipula  \vhore  removal  of  the  scapuhi  alone  is  insiitiieient.  A 
portion  of  the  clavicle  bas  usuallj  to  be  taken  avvaj  along  wtli  tlie  arui 
and  the  scapula.  The  chief  difticultj  in  the  operation  is  hitJiioiTliage.  For 
this  the  skewer  may  be  of  vahie.  An  inci.siou  is  inade  tlirongh  the  skin  in 
the  posterior  triangle  of  the  neck,  just  in  front  of  the  anterior  end  of  the 
ineertiou  of  the  trapezius.  The  skewer  is  paRsed  down  behind  the  clavicle 
betueeu  the  scflpulii  and  the  tlieet  %vall,  and  laoughtout  in  the  !ixilLi.  The 
elastic  tubing,  in  the  form  of  a  tigure-of-eighl,  is  apphed  iu  front.  This 
compresses  ali  the  vessela,  nud  there  is  little  trouble  Iroiii  hieniorrhage 
during  the  operation.  Another  method  \vhich  I  have  adopted  is  as 
follows;  Divide  the  clavicle  and  tie  the  aubclavian  artery.  Then  make 
anterior  an<^l  posterior  skin  tlaps,  and  freelj  reniove  ali  the  disease. 

Obstetric  Operations 

The  follo\ving  fjperati<»ns  are  here  described : — 

1.  Induction  of  Fremature  Labour    508    5.  Embryotomy  .... 

2.  Forceps  .    516  |  6.  Symphysiotomy 

3.  Vectis   .....    5@i  j  7.  Caesarean  Section 

4.  Version  .525 

See  aho  Labour,  Pregnancy. 


1.  Induction  of  Fremature  Labour 

HiSTOKV  AND  iNDlCATioNS. — The  induction  of  premature  labour  is  defined 
as  the  artiKcial  bringing  on  of  labour  before  full  time,  but  nfter  the  fretus 
haa  reached  an  age  at  \vhich  it  is  viable,  The  induction  of  abortiou  iinpliea 
the  emptjing  of  the  uterua  before  the  twentir-eighth  week  of  pregnancj, 
for  a  foitus  born  earlier  than  that  cannot  survive. 

The  idca  of  intentionally  prodiicinfr  premature  labour  wa3  derived  by  analogj 
from  parturition  occurring  accidentally  before  term.  The  operation  was  origin- 
ally  designed  for  tlie  siike  of  the  eliild  oul,y.  It  was  of  British  origin  about  150 
jears  ago,  l)einR  iiitrixluced  in  Gerniany  sotiih  tifty  years  lalBr,  and  in  France  at 
a  stili  more  rocent  cJate.     Its  iiiorality  aml  expedii'ricy  were  loiig  qnestion6d, 

"  AlKiut  the  .venr  17.'iO,  there  wa.s  a  consultation  of  the  luost  eniinent  men  in 
London  at  tlmt  tirne,  to  con«idcr  the  moral  rcL-titiide  of,  ami  advant^ige^  which 
might  be  expected  from  this  practice,  which  met  with  their  general  approbation,^ 
lil  18U0,  Denmaii  wrote  of  induction  »s  a  recognise<i  and  vjiluuble  ojieratiou  in 
cases  vvhere  pehic  deformity  pcovented  the  birth  of  a  living  ohild  at  term,  and 
also  in  cases  of  habitujil  deatly  of  the  f<i"tus  in  utero  at  or  near  the  end  of  pi'eg- 
nancy,  an  indication  whifh  is  mnv  very  rare!y  aeteil  upon.  At  that  time  induction 
was  not  undertakeii  for  the  sake  of  the  iiiother  :  for  Detiman  wrote  "It  ought  not 
to  l>e  perfofmed  v  hen  the  putieut  labour.s  under  any  hazardous  disease.'  At  a 
later  date,  hovvever,  it  became  usiial  to  induce  labour  with  a  view  to  checking  the 
progress  of  any  diseiuse  wliich,  \vhile  threatening  the  life  of  the  mother,  is  due  to 
or  i«  aggravated  by  pregnancv. 

To  illustrate  the  relative  trequency  of  the  varicus  conditions  in  whvch  labour 


OPEEATIONS:  INUUCTION  UF  rilEMATLUiE  LABOUR      509 


P 


is  induced  iu  modem  pmctice,  it  may  he  mentioned  tliat  iit  forty-four  eases 
reported  l>y  S.  Korsch(;l>aii,'  eleven  iiiductions  wt3re  for  ctmtraetetl  pelvis  ;  three 
for  oateomalacia  ;  fourteeii  for  lesions  of  the  Leart ;  s«ven  for  nepJiritis  ;  three 
for  pemicious  uausea  ;  tive^  for  tuberculosU,  aiid  on«  for  perityplilitic  aliscess. 
The  niatcrnal  mortality  was  6  per  oent,  this  being  entirely  in  caseis  vht-re  the 
operatiou  was  undertakeu  on  tlie  tuotliers  belialf,  and  was  in  no  ease  tmceable  to 
tfie  operatiou.  79'4  per  cent  of  tlie  childreii  were  born  li ving.  Apart  from  con- 
tracted  pelvis,  Hejiuan  {sce  below)  has  recently  indiice<l  labour  most  frequeutly 
for  tlireatenea  eclampsia,  lesions  of  the  heart,  and  tuljerculosis. 

Metiiods. — In  revievring  the  various  methoda  by  which  lalraiir  iuay  be 
induced.  it  is  not  necesnarj  to  mentioa  the  u»e  of  agents  such  aa  ergot  and 
quiniiie,  for  the  aetiou  of  ali  dnigs  is  inuch  too  unreliable  for  thia  purpose. 
The  same  applie^s  to  mechanical  irritation  of  the  nipples,  and  other  devices 
which  have  froui  tirne  to  time  been  suggested  for  setting  up  uterine  con- 
tractiona 

The  origiuiil  met  hod  of  iuducing  labour  Nvas  siiiiple  puncture  of  the 
membranes,  and  for  many  years  it  remained  the  only  oue  iu  uae.  It  is  sune 
to  be  followed  by  labour  sooiier  or  lat^r,  but  deLivery  is  by  no  lueana  alway8 
ended  duriug  the  life  of  the  uhild.  The  bag  of  fore-watera  beiug  absent.the 
fnetal  heud  has  to  play  the  part  of  dilator,  aud  is  exposed  lo  the  presaure  of 
the  parts  dilated  during  tho  8low  progress  of  a  "  dry  labour."  Owing  to  its 
uncertaiutv  as  to  tiiue,  and  the  undue  rLsk  to  the  chUd,  punetun*  of  tlie 
membranes  has  been  giveu  up  in  casea  where  induction  is  undertaken  in 
order  to  allovv  of  the  birth  of  a  liviug  child  through  a  naiTow  pelvia.  Iu 
eertain  cases,  however,  where  tFie  indication  is  some  conditiou  tbreutening 
the  life  of  the  mother,  auch  as  eclampsia  or  accidental  hiBmorrhage,  nipture 
of  the  uiembranes  forma  a  uaeful  initial  step  tovvards  emptyiag  the  uterua. 

I)ftily  repeated  digital  dilatation  of  the  cervix  wa8  the  method  which 
tlispLiiiCnl  puueture  of  the  membranes.  The  objectiona  to  tliis  uiethod  is 
that  the  practitioner  mjiy  have  to  dilate  tlie  cervix  daily  for  ten  or  tsvelve 
day8  before  the  onaet  of  labour.  The  reaulta,  however,  are  exoellent,  and 
other  meaaures  may  bf  adopted  at  unv  tirne*  if  progresa  ia  too  8low.  In  the 
year  LS24  Profeaaor  Hamiltou  of  Ediuburgh  wafi  teacliing  and  eraploying 
this  methotl  Ita  vaha-  uiay  bc  judged  from  the  reaulta  of  Moir,-  who 
i*mployril  it  from  the  yt'ar  183:3  until  the  yL'ar  1884.  During  that  tiiiu",  he 
induced  labour  in  26  |3atient8,  eight  timen  in  one  patieut,  five  timi-s  in  three, 
four  timea  in  one,  thrice  in  U-n,  twice  iu  three,  aud  ouec  iu  eight.  Of  the 
72  childien  (tvvins  once)  55)  wii're  l>orn  liviog  and  healthy,  and  13  \vere 
atill-boru.  The  operatiou  vvaa  thua  auccesaful  aa  regarda  the  cliild  in 
82  per  cent  of  his  cases.  Moir  induced  labour  69  timea  without  losing  one 
mother,  but  the  laat  two  patients  upon  iivhom  he  ojierated  died  duriug  the 
puerfierium.  He  uat-d  to  begin  by  pJiaaing  througli  the  cen'ix  a  metal 
rectal  bougie,  and  turning  it  rouad  so  as  to  si.^parate  the  membranea  near 
the  08.  Thi.s  vras  repeated  daily  until, "  in  the  courae  of  three  or  four  day8, 
but  aometunea  not  imtil  six  or  aeven,  the  coudition  not  only  of  the  os  and 
cervix,  but  alao  of  the  vagina,  became  entirelv  cliunged  so  as  to  be  soft, 
relaxeJ,  and  diktable,  very  nnich  as  at  the  full  tirne."  So  8«xiu  as  this 
occurred  dilatation  vvaa  conlinued  \vith  one  aud  iheu  with  two  lingers,  once 
or  twice  daily,  until  paiua  began. 

Vaginal  douching  with  hot  water  wa8  introduced  as  a  mode  of  induciug 

lalKJur  by  Kivviach  in  the  year  1836.    Re]^)eatt!d  \vith  .sutlicient  freqtiency  day 

after  day  douching  will  induce  uterine  contraotions,  but  it  ia  a  veiy  uncertaiu 

and  alow  method.     The  conatant  fiow  of  water  over  the  part  aeta  up  an 

>  ManmUehri/t /Ur  OelmrtskiU/e  und  Gyndkoloffie,  Band  ii.  Hclt  i.  1900. 
-  Obilet.  Trans.  lidin.  vol.  s.viii.  1897-98. 
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unbealthy  condition  of  the  vagina,  and  rendera  it  peculiarlj  liable  to  become 
the  aeat  of  Btiptic  infection  by  removing  the  natural  disoharge  and  the  super- 
ticial  epithelium.     It«  euiployinent  has  Inuiti  n'ci.'atly  advocated  by  Larwt;y.^ 

Of  late  year8  tho  mast  p^ipular  niethod  of  iuducing  labrnir  bas  betm  that 
of  Krause.  A  tlt^xililo  bougie  (not  a  catbeter)  is  iutroduced  tlirough  the 
cervix  and  piisbed  up  between  tho  metiibrunea  and  the  uterine  \vall  »lutil  itB 
point  Ul'8  about  seven  inches  alx>ve  the  levfl  of  the  os  internuni.  The 
ptirtiou  of  the  bougie  remaiuing  putside  the  utenis  is  then  coiled  up  or  cut 
off  ahort ;  and  a  pad  of  gauze  is  placed  in  the  vagina  in  order  to  keep  the 
bougie  in  poaition.  When  jMiins  begin,  whicli  U8ually  happens  vvitbiu  a 
fi'W  iioui's,  the  bougie  is  withdrawn  and  labour  Ls  allfiwed  to  proceed  uatur- 
ally.  Tiieve  ia  considcrable  risk  of  punctiiring  the  jnembniue  when  inserting 
the  bougie,  and  the  placenta  may  l>e  injured  antl  partly  separated  should 
the  instnnueut  chance  to  traverse  that  part  of  the  uterine  wall  to  which 
it  is  attached.  These  risks  are  naturally  increased,  when,  as  is  sometiuies 
nece8isary,  a  second  bougie  is  inserted  after  waiting  in  vain  duriug  some 
houra  tbr  the  ouset  of  labour.  Briggs,-  of  Liverpfiol,  has  advised  the  inser- 
tion  rjf  Dhree  or  four  bougios  togetlier  at  Llie  boginniug,  a  coui-s«  \vhich 
increases  the  rapidity  of  tlu-  methoil,  but  aiso  obviously  niultiplies  its  ris: 
The  nature  of  the  resulta  which  may  be  obtaineil  by  the  use  of  the  bougiel 
may  be  gathered  froiu  Heynian'a'.report  of  107  cases,  outof  wliich  64-3  per 
Cent  of  the  childreu  \vere  born  a!ive.  There  w«i8  no  maternal  mortahty  trace- 
able  to  the  operation,  ttiough  the  niotbers  cUed  iu  certain  cases  in  which  the 
oj)eration  waa  uudertaken  o\ving  to  serious  maternal  disease.  Li':opold'8 
average  tirne  for  coiupleting  labour  by  this  method  is  80  hours  16  luinutea 
Brigg'8  average  is  lesa  t!iaa  half  tliis  time  vvben  Lhree  or  four  bougies  are 
introduced  together,  and  wlien  tlie  liougie  is  used,  his  modification  should 
alway8  be  preferred  to  the  original  method. 

In  1892  Peker  introduced  a  method  of  indueing  labour  liy  injecting 
one  or  two  ounces  of  glyGeiine  thmugli  the  cervix  into  the  lower  uterine 
segment  between  the  membranes  aiid  the  uterine  vvall.  The  glycerine  is 
said  to  act  in  three  way» :  (1)  As  a  chemical  irritaut ;  (2)  lty  removing 
some  of  tlie  liijuur  amuii  by  usuiosis;  aud  (3)  l)y  sejMiratiug  the  memltranes 
from  that  iK>rtiou  r»f  the  uterine  waLl  sun"ouiuling  the  os  internuni.*  Thie 
method  !uia  L»eeu  said  to  be  not  oidy  iueffectivc  but  dangerous,  varioua 
inconveniences  having  follovved  its  empIoyTneiit,  namely,  slow  pulse,  high 
temperature,  cyanosis,  luemuglobiuuria,  and  albuminuria.  Out  of  tliirty- 
five  cases  collected  by  Helme  this  luethod  failed  to  Ijring  on  labour  in  only 
two  instanues,  aud  iu  these  two  cases  »»ne  patieut  \va.«?  morihund  \vhen  the 
glyceriue  was  iujeetedj  while  the  other  liad  already  had  three  lK)ugiea  in 
her  uterus  for  several  days.  Four  of  the  vvomen  died,  t\vo  from  eclampsia, 
and  two  from  nephritis  which  was  known  to  be  pre-existent.  Uuder 
certain  cireumstanees  glycerino  is  doubtlesa  of  use  iu  favouring  dilatation, 
Init  it  is  doubtful  whether,  uuaided,  it  aflTords  a  good  method  of  indueing 
labcmr.  Duriug  the  last  few  years  verj^  few  cases  have  beeu  re^Mjrted  in 
whicli  it  Wiis  used,  Spinelli  ^  bas  recently  advocated  anotlier  method  of 
employing  glyceriue  for  this  purpose.  He  packs  in  l»etween  the  membranes 
and  the  uterine  wall  a  strand  of  gauze  soaked  iu  ichthyol  and  glycerine. 

'  Arcltivfilr  Gyn.  Bd.  lx.  Heft  3,  1900. 

■*  Trans.  Xofth  o/ England  Gyn.  Soe.  Nov.  1893. 

*  ArcJiiv/Ur  Gipt.  Band  lix.  Heft  ii.  1899. 

*  The  practice  of  separating  tlie  membranes  freely  by  eopious  injectiona  of  vater  through 
the  cervix  wtts  foiind  to  be  vcry  dangerous,  ovring  to  the  riMK  of  producing  air  embolism,  nnd 
has  ■ccardiQgly  TdUeti  into  disiiBe. 

*  Arehiv.  Hal.  di  Oin.  3l8t  December  1898. 
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Verj  many  je^irs  ligo  HuUt  caused  uteriae  coutnictious  l>y  diHteudiug 
the  vagina  with  a  liladder  smeart»d  with  oil  of  hyt>scyamus,  aiul  the  first 
indiu-rubUT  bags  used  in  ctltstetric  pnujtice  wei-e  einjtli»yt'd  iu  tlic  same 
wfly.  The  actidii  of  a  l>ag  placed  iu  the  vagina  Unng  foiind  to  Ite 
extn'Uiely  uncertaiu,  liddle-shajK-d  bags,  like  thos*.-  ul"  Barnes,  \vere  devis«! 
in  order  that  part  ut  the  hag  inight  1h'  intro<luced  through  the  cervis,  and 
might  90  exert  direct  dilating  forue  upon  the  os  uteri.  These  elastic  Hddle- 
shajied  hjdrostatic  dilators  iiiay  Ihj  used  for  the  induction  of  lahour  aft«r 
preliminary  dilatatiou  of  the  cervix  sufticieut  toaduiit  of  their  introduction. 

The  couical  l)ag  designed  by  Champetier  de  Ril)eB'  has  lieeu  gaining 
favour  duriiig  the  last  twelve  year8.  It  is  conical  in  sliape,  the  tube 
tliRiugh  \vhiuh  it  is  ilisteiiiled  being  attached  at  the  apex,  and  it  has  a 
pelvic  curve.  lieing  niade  <tf  strong  silk  covered  with  india-nibber,  it  is 
practically  iuelastic  and,  vvheii  filled  with  water,  preserve«  its  cmiical  form 
in  spite  of  considerahle  pifssiire.  When  the  u8  lias  L»efu  dilated  enough  to 
admit  two  fingers  the  folde<l  bag  is  pasaed  upward8  until  the  wliole  of  its 
0<*nical  pdrtion  lies  \\ithin  the  uterus.  When  almost  filled  vvitli  \viit«'r  it 
fits  intu  the  lovver  uterine  segment,  and  ivcting  as  a  large  foreign  b«xly,  it 
aets  up  uterine  contractions,  as  a  rule,  within  three  or  four  hours.  The 
bag  then  acts  aa  a  fluid  wedge,  mueh  as  the  "  fotx'-waters  "  do  in  nornial 
labour,  and  tranamits  to  the  cervix  and  lower  uterine  segment  the  force 
of  the  uterine  Cfjntractions.*  If  these  are  weak  or  absent  the  attemlant 
iujiy  atld  to  or  replace  ihera  by  puUing  gently  ujKin  the  stalk  of  tlie 
l»ag  from  tirne  to  tinie.  The  base  of  the  cone  is  approxiniat^dy  of  the 
»auie  tliameter  as  a  fcetal  head,  so  that  when  the  os  is  large  enough  to 
allow  of  the  bag  slipping  through  it  into  the  vagina,  dilatatiun  niay  be 
conaidered  to  be  uomplete,  and  delivery  may  be  rapidly  ended  il"  necessarj. 
The  main  defect  of  Champetier  de  Riljes'  bag  lies  in  the  fact  that 
owing  to  its  large  bulk  it  is  Uable  to  displace  the  he^l,  and  thuH  tend«  to 
favour  the  cauaation  of  nialpresentations  and  untovvard  i)oaitions  of  the 
heiul.  The  instrument  has  pn)l.>ably  tn^ni  used  moiv  frequently  in  eaaes  of 
hteniorrhage  and  in  dry  lab()ur8  thaii  for  inducing  labtmr,  the  purpo8»>  for 
which  it  was  desigiHnL  It  is,  however,  most  useful  in  cases  in  which 
induction  must  Ije  rapidly  perfonued,  and  when  simpler  means  have  failed 
to  pn><luce  the  de«irt^<l  eftect. 

Horrocka  employ8  for  induction  »mali  I«ag8  of  very  tliin  imlia-rubber, 
which  clo8ely  resemble  toy  l)alloon!s.  One  of  these  is  lied  over  the  end  of 
■<A  numlK-r  O  aitheter,  \vluch  is  then  i»a8tR*d  alM»ut  two  inches  through  th« 
(Bervix  so  that  the  Uig  lies  within  the  uterus.  It  is  then  filled  wilh  fluid 
by  uieaus  of  a  syTinge  connected  with  the  catheter  by  a  short  rubbtir  tube. 
The  iiag  acts  as  a  foreign  body,  and  aft«*r  a  tirne  sets  up  uttTine  con- 
tractions,  but  this  result  nuiy  be  delayed  for  several  days.  When  one« 
establishe«!  the  pains  may  continue  naturally,  or  il  may  Us  neces8ary  to 
maintain  them  by  the  tise  of  Barues'  or  de  Ril»ea'  liag«.  These  small 
rubber  ballof>ns  afford  a  very  perfect  method  of  gradually  and  3lowly 
inducing  labour,  wliich  in  tirne  may  prove  superior  to  the  ui*e  of  the 
bougio  or  rejM^ateil  nianual  dilatation.  They  do  not  in  any  \vay  cmupete 
\vith  oth<'r  hy<ln^tatic  tlilatiirs  by  wliich  forc«  niay  be  directly  a})plie(|  in 
opening  up  the  o«  uteri.* 

'  AnnaUi  dt  gijtUttilcnjie  ti  d'ubtlitriqut,  1888, 

*  It  folluwx  th«t  tliia  bag  u  »rou  to  tti«  gr«at«tt  advADUge  wh«n  tii«  tii«nibr»iiM  hava 
•n  nipturNl  aml  the  wfttcni  lont. 

*  Elootri«  ity  \mv*  utUn  Immii  Niiggi-*ted  m  a  ai**uii  of  iudiicln^  kbour,  but  4iij  ourrcnt 
Wliicli  in  ■u(Ii'.i«<iitly  atr^ng  tu  »et  a\>  uterina  coDtrsctionii  i«  m>  tluagrecAble  to  the  patiant 
thftt  thU  mctbod  ii  withuiit  |irH(.-ttc«l  value, 
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ElSKS. — The  special  riskn  vvhich  attend  the  various  methods  of  iu- 
(lucing  prematurf  laliuur  liave  Iman  luentioned  above.  Those  which  are 
incidL'ntal  to  the  iiiethoils  vvhicli  aro  nuw  general,  or  are.  likelj  to  become 
80,  are  not  šerif iu8,  aud  lhey  alTect  the  child  rather  thau  tlie  mother.  They 
should,  hovvever,  be  rinjieinbered  wheii  c!ioosing  the  nn-'t!iod  tu  be  adopted  in 
anj  čase.  The  risks  \vlnch  atteud  Ibe  operation  \vbatever  method  is 
empluyed  next  deiiiaml  cnusideration.  The  child  may,  of  ccmrse,  be  iost  if 
lab<>u.r  ia  induced  too  earl}'  or  too  late ;  in  ttie  latter  caae  the  mother  alsu  is 
espoaed  tu  the  riaka  uf  a  severe  instruiueutal  labour.  Theae  accidents  can. 
oiilj'  be  obviated  by  carefol  calculatiou  and  ineaauremeuts,  and  ljy  frequent 
examiuatii)ns  made  as  the  tinie  lor  iuduction  draw8  near.  A  lack  of 
l>atience  in  waiting  for  complete  dilativtiou  of  the  soft  parts  is  to  blame  for 
tlie  death  of  many  children,  and,  though  obvioua,  it  must  be  poiuted  out 
tliut  f<»r  siiccfssful  delivery  by  turniiig  a  r<>omy  cervis  is  even  more  esaential 
than  for  furctipa  <lelivery. 

For  the  mother  the  niaia  risk  is  that  of  wptic  infection,  for  whatev(?r 
be  the  uiethod  euiployed,  repeAted  aud  prnloDged  vaginal  and  intra-uteriue 
interference  niay  prove  tu  lie  nece.ssary  before  »leliverv  Ciin  be  brought 
about.  Though  tlie  dauger  of  eepsia  is  iudeed  the  only  one  which  need  be 
8eriou.sly  considered  wheu  coutemplating  the  induction  of  labour,  it  is  so 
grave  as  to  forbid  the  operation  excepl  \vhen  c!early  indicated,  and  in 
ciicumstances  when  .sc;rupulous  eleaniiuess  can  be  maintaiued.  Ali  fiis»y 
attempts  to  render  the  vagina  aseptic  are  to  be  deprecated,  and  the  use  of 
stmug  antiseptic  sohitiona  shonld  bo  avoided  as  tending  to  lower  the 
reaiHtance  of  the  jmrta  to  the  iuva.sion  uf  jiatbogenic  orgauisms.  Vaginal 
duncliiug  should  be  liniited  strictly  lest  the  natural  secretions  be  too  com- 
p]etely  reuioved.  A  mild  antiseptic,  such  as  lysoi  or  creolin,  should  be 
employed  rather  than  mercurial  salts  or  carbolic  acid.  AU  instrmuents  used 
should  be  capable  of  aterilisiition  by  boiling,  and  ahould  be  boiled  on  every 
oceasiun  before  use.  The  p^rsoual  eleaniiuess  of  the  operator  and  attendants 
should  be  secured  \vith  the  same  čare  as  in  major  surgical  operations. 
Above  ali,  it  ia  uece.s8ary  to  avoid  bruiaing,  iearing,  or  orushing  of  the 
vulva,  vagina,  and  uterus.  "  A  light  hand  is  the  best  antiseptic,"  aud  for 
tlus  reasou,  \vhenever  tirno  pemiits,  mild  and  gentle  mciisurea  should  be 
adopted  Ln  the  tirst  instance,  and  should  be  given  a  full  trial  before  more 
violent  and  nipid  methods  are  employed.  It  is  essential  that  aH  fa?cal 
accumulatiouš  tie  lumuved  iiotn  t!ie  bovvel  l.)ef*»re  begiuning  imluction,  and 
that  the  rectum  W  fally  enipti*'d  cvi  rj'  day  thereafter. 

Čare  of  Child. — In  an-iinging  to  iuduce  labour  preparations  fur  the 
reception  of  the  child  miist  not  be  forgotten.  If  posaible  the  aervices  of  a 
v,et  nurse  should  be  secured  for  a  sbort  tirne,  ns  the  niaternal  supply  of 
milk  is  uanally  8omewhat  delaycd,  and  often  fails  altogeiher.  An  incubator 
must  also  liG  provided  in  which  the  cliild  can  in-  kept  for  a  fe\Y  sveeks, 
namely,  until  the  natural  term  oi  pregnancy  lias  expived.  Goml  "thermo- 
static  nurseH"  can  no\v  be  ubtained  in  vvhich  a  temperature  of  froni  85" 
to  90"  F.  can  be  maintained  \>y  uieana  of  a  lamp  or  gas  jet  oontrolled  by 
an  automatic  regulator.  Failing  this,  a  box  viith  «  false  bottom  niay  lie 
construoted,  the  lid  being  of  glass,  with  boles  for  ventilation.  The  child, 
wrappeil  in  cotton-wool,  %vith  a  thermometer,  ia  pkced  in  the  «pi>er 
chauilter,  while  the  lo\ver  contains  a  numl>er  of  Iiut-water  bottle.s  sullicient 
to  raisc  the  Lemperatftre  to  a  proper  degreo.  When  the  thermometer  falls, 
the  bottle  \vliicb  bas  cooted  most  is  \vitIldraw^^  and  replaced  ljy  a  lieab  bot 
one.  The  temperature  is  gradually  lovvered  \veek  by  week.  The  child 
should  be  removed  from  the  box  only  for  washing  and  feeding.      If  not 
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strong  enough  to  suck,  the  infant  should  be  fed  with  a  teaspoon.  mother*t 
uiilk  being  <iFawn  ofT  lor  the  purpoee  when  poesible. 

Choice  of  Tihe  and  Mkthod. — The  cases  in  which  labour  may  be  in- 
duced  vrith  proprietj  fall,  a8  above  meationed,  into  tvro  claaBes,  namelj: 
(1)  Choee  in  vrhich  the  operation  is  done  mainlj  in  the  intereet  of  the  child ; 
and  (2)  tbose  in  which  it  is  andertaken  chiedj  for  the  sake  of  the  mother. 
It  is  necessarj  to  consider  briefly  the  conditions  under  vrhich  laboor  diotiki 
be  induoed,  and  the  methods  which  are  most  appropriate  in  caaes  of  Uiese 
two  kinds. 

In  caaes  of  moderate  pelvic  coDtraction  seen  earlj  in  preguancT,  we  maj 
be  awars  fonn  eiperience  al  previous  continement«,  or  we  voaj  condode  fitom 
nieasurement«,  that  a  living  chiid  cannot  be  delivered  by  forceps  or  tamin^ 
while  the  pelvis  is  too  large  to  justifj  Ciesarean  section. 

If  the  true  conjugate  be  estimated  at  froni  2|  to  3|  inches  (or  3)  if  the 
transverse  diameter  ia  smaU)  induction  is  the  proper  treatment ;  for  altboodl 
some  authorities  prefer  syinphy8iotomy  at  term  to  premature  induction  tindar 
theae  conditiomi,  the  cutting  operation  does  not  as  jet  jield  resalta  snfficJeaiUj 
good  to  justiiy  its  choice  in  cases  which  are  seen  earlj  enough  to  pennit  of 
induction. 

When  it  is  decided  to  indace  labour  prematurely.  the  tirne  at  which  this 
i-au  be  done  with  the  graatest  advantage  must  be  carefally  iletenuined. 
There  is  little  chance  of  rearing  a  child  lt<irn  before  the  tbirtieth  week  of 
gestation,  and  in  the  ijiterest  of  the  child  induction  should  be  delajed  as 
long  as  poasible.  It  must  be  performed,  howeveT.  soon  enough  to  ensore 
that  the  foetal  head  is  smaller  and  its  bones  more  plastic  than  ai  tenn«  and 
shoul<l  therefore  be  done  as  a  rule  not  later  than  the  thirtjr-siith  week.  Tbe 
object  is  to  cboose  a  time  at  which  the  child  can  be  delivered  with  fonseps 
withi>ut  undue  difhcultv.  It  ia  anneceesarj  to  induce  labour  so  soon  as  to 
make  natural  delivery  poesible.  In  determining  such  a  ilate  it  ia  neoeaaarjr 
to  consider  the  Rize  and  shape  of  the  pelvis  as  ascertiiined  by  pelTunetrj 
(which  see).'  The  auiount  of  room  available  in  tbe  trensverse  diameter  is 
almoflt  as  important  as  the  conjugate,  and  the  outlet  of  the  botiy  pelvis  moai 
also  be  oonsidered  mth  čare.  More  valuable  than  measiirement  is  knowleC^ 
gained  hy  erperience  at  previous  confinements,  and  most  uselul  of  «11  ia  Ibd 
historj  of  previous  inductions  uf  premnture  labour.  If  the  conjugate  measufes 
4  inches,  but  a  dead  child  ha«  iirevioiialv  liCfn  delivered  with  foroeps,  indoo- 
tion  at  the  thirty-eighth  week  would  he  justified.  The  table  belovr  giTSB 
approumatelj  the  times  for  induction  suitable  to  oertain  measarements : — 

{^  inch««  .  .  thirty-6ixth  w««k. 

3|  inches  .  .  thirtv-fourih  week. 

3   incb«  .  .  thirt7-«eooiid  VMk. 

2|  inches  .  .  thirtieth  veek. 

Wh4;n  it  is  decided  to  induce  in  a  oertain  vreek,  it  is  next  neoesMrj  to 
asoertain  aa  nearlj  as  poasible  the  date  of  commencemont  of  pr^nancv.  It 
is  not  wise  to  attach  too  much  importiuice  to  stAtements  as  to  the  date  of 
the  last  mfDMtniHtinn,  and  the  date  of  «)uickentng  is  evtn  more  follaciooa. 
It  is  al'  ^ure  the  distance  from  tbe  pubes  to  Iho  fundoa 

vrith  vu.  >  ••  the  stage  to  vrhich  pre|;Qancy  hac  advanoed. 

The  B\  'ii^^  oi  ihi'  fiindns  above  tbe  pubea  m  differenl  vveaks  of 

pregnati  _,  -  ^iv«'n  below  in  inchoa. 

'  Numcrons  attompu  hav*  recentlr  bwB  mad«  to  obtain  t^  bimim  of  tmikifnfij  n 
vrunte  im*ge  of  tbe  ^wlvlr  Urim.  Tbe  methods  naed  bare  a*  jwt  |«or«il  rttj  1wtiiVh'4 
•ad  »t  Uie  |irrarat  Ume  liavr  nu  pracUcAl  vkIoc 
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WeekjB  16 

IncheH  4 


18      20 
47      5*4 


22      24      26      28      3f)      32 
6      6'6     7'3     7*8     8  3     87 


34      SB      38      40 
9      9'3     9-6       10 


Two  week8  before  the  propoaed  date  oi"  induction  tlie  phy8ician  should 
make  a  biinanual  exauiinatioii.  Wit!i  one  hand  on  the  fuiulus  and  two 
fingers  of  the  othor  luind  in  the  vagina,  he  must  prens  dovvu  the  ftetal  ovoid 
uutil  the  head  enter«  the  iJelvis,  \vhich  it  will  ilo  very  easily  if  the  calcula- 
tion  is  correct.  Subserjusutlj  thn  patient  must  be  exauiined  every  vveek,  so 
that  induction  inay  be  deferred  ii'  posaible  or  antedated  ii"  nece8sary.  As 
^on  as  the  head  fita  the  brim  accuratelj  the  procesa  of  induction  should 

begun. 

The  ohoice  of  nu-tliod  nuist  dejHiud  upon  the  esperience  and  judgment 
of  the  operator,  and  vipon  the  circmiistances  of  each  čase.  In  premeditated 
iudiictions  rapiditj  is  not  tlie  main  object,  and  it  should  be  the  rule  to 
begiu  witli  simple  measiirea  aud  eujploy  no  unnece88ary  instnmieut.  Tlie 
bougif  may,  of  coiirse,  be  uaed,  in  which  čase  Brigg8's  method  is  the  best ; 
or  tlie  small  rubber  bag  of  Horrocka.  But  iu  most  liands  old-fashioned 
manual  dilatation  will  give  the  best  rt^8ult8.  The  cervix  should  tirst  be 
opened  with  a  graduated  series  of  dilatrtrs  (no  anaesthetic  beiug  necessary  as 
a  rule),  until  a  tinger  can  be  im.ssed  through  the  cenix.  Thereafter  dilata- 
tion, tirat  \vith  one  and  later  \vith  two  tingers,  should  be  made  once  or  twice 
dailv  uutil  the  cervix  gradually  aoftens  and  labour  follows  uaturaUv. 
Therc  is  a  certain  number  of  cases  in  whicli  ]jaui8  do  not  follow  manual 
dilatation  with  sutticient  rapidity  to  ensure  deliverv  while  the  head  is  stili 
siuall  enough  ;  but  siin]ile  uieasures  are  enough  to  eause  t!ie  oii.set  of  labour 
in  so  large  a  projjortiou  of  cases  that  they  ought  to  be  Iried  in  every  čase 
before  resorting  to  luore  violent  means.  The  head  shoulcl  be  pusheil  into 
the  jjelvis  every  day  \vliilsfc  dilatation  is  being  camed  tiut,  aud  wheu  it 
begins  to  be  difficult  tn  make  it  enter  the  brim,  it  is  quite  soon  enough  to 
begiu  more  rapid  (hlatation.  The  l>est  course  is  theu  to  insert  a  de  Ilibes' 
bag,  using,  if  neces8ary,  one  or  Uvo  sizes  of  Barnes'  bags,  iu  ortler  to  gain 
aufficient  rtiom  for  tlie  admissiou  of  tlie  larger  instrument.  If  the  de  Ribcs' 
bag  does  uot  set  up  paiu.'^  \vithin  six  or  seven  houi-«  traction  iuay  be  made 
upon  the  atalk  of  the  bag.  Deliverj'  slioukl  uever  be  attempted  wlien  ])ains 
are  completely  abseut,  or  before  dilatation  ia  complete.  It  is  never  wi8e  to 
apply  the  forcepa  until  the  \vhnle  hand  can  be  passed  through  the  cervis. 
It  ia  impossible  to  inaist  too  .strongly  upf)u  the  iiuportance  of  patience  an<l 
judgmeut  if  induction  ia  to  be  successful.  The  needs  of  each  iiulintiual 
čase  mu.Ht  l>e  considered,  not  unly  liefore  beginniug,  but  e\'ery  day  and  hour 
imtil  delivery  is  over. 

Apurt  froui  modenite  pelvic  coutraction  there  are  some  otlier  contiitions 
in  which  premeditated  induction  may  be  required  ibr  the  sake  of  the  child. 
Such  are  obstruction  of  the  parturieut  canal  by  small  fihroids  in  the  lower 
part  of  the  ut-crus,  cancer  of  the  cer\ix,  cicatricial  contiTictions  of  the 
vagina,  aud  the  like.  In  these  eases  tinie  aud  uietliod  niu.st  K-  cho.sen,  as 
in  castia  of  nioderate  pi-lvic  contiuctiou.  Iu  certain  conditioiis  iu  which 
induction  is  uudertaken  ou  behalf  of  tlie  luother  there  is  no  special  need 
for  sju^ed,  aud  the  geutle  methods  applicable  to  induction  in  the  interest  of 
the  child  muy  be  employed.  Thu;?  iu  plithisis  (\vhich  see)  and  in  some 
forma  of  cardiac  disease  (which  see)  it  ia  sometimes  possible  to  prolong 
pregiiaucy  uutil  the  child  ia  viable,  to  iuduce  labour  gradually,  aud  deliver 
geutly  vrith  the  help  of  an  auiesthetic,  iu  cases  iu  whieh  natund  labour  at 
terin  could  not  lail  to  be  atteuded  by  aerioiia  i-esults. 

We  have  referred  to  the  induction  of  labour  iu  conditiona  suoh  as  per- 
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aiatent  vomiting,  albuminuria,  and  jaundice.  Begarding  these  and  other 
Bjmptoms  as  luanifeatations  of  the  so-called  pre-ecloiaptic  stat«  (hepatic 
toxiEUiia  of  Pinard),  we  luust  look  up<jti  the  iuduotinn  of  labour  vvhere  thus 
iudicated  as  a  prophjlactic  against  eclampsia,  acute  yellow  atrophy,  iiiania, 
tueliincholia,  and  other  st-rious  forius  of  auto-iuloKiciilion  (aee  "  Pivgnancy, 
Changes  in  the  Maternol  OrganLsm  ").  It  is  not  dceirabii!  to  lost;  tiuie  after 
it  is  jiidged  necessarj  to  empty  the  uterus  in  8uch  oases.  Thu  oervix 
ahouhl,  therefore,  be  dilated  at  one  aitting,  firet  vvith  »ohd  and  then  with 
hydro8tatic  dilatora  until  a  de  Ribes'  bag  can  be  introduced,  an  auitsthetic 
Ijeing  used  if  uecessarj.  In  this  way  it  is  generallj  jtoasible  to  eiid  labour 
»afelv  in  from  ten  to  twelve  hours.*  The  aaiue  uiethcnl  should  be  euiployed 
when  inducing  lab«nir  for  chorea,  or  for  men  tal  8yniptom8.  In  ali  thi«  iibove 
casea  Briggs'8  method  may  be  preferred  by  aoiut^  to  the  use  of  bags,  Urgent 
couditions  which  directly  endanger  the  Ufe  of  the  inother  niay  demand  even 
ui«n>  active  meaaures  for  emptying  the  uterus,  such  are  eclampsia  and  utorine 
ha-iuorrhiige  due  to  acoidental  separation  of  the  placenla  and  to  placenta 
pr«via.  Tho  treatment  of  thest^  comUtions  is  ftdly  described  in  the  articles 
under  their  names,  to  which  the  reader  is  aoconlingly  referreiL 

Induction  of  Abortion. — The  iuductiou  of  aSirtion  in  the  later  half 
of  pregnancj,  but  before  the  eeventh  month,  lUtiers  from  the  induction  of 
premature  labour  only  inasmuoh  as  it  is  undertaken  8olely  in  conditions 
which  threaten  the  life  of  the  uiother.  Since  the  child  can  not  be  saved 
one  objection  to  rupturing  the  meiubranes  is  removed,  and  this  is  au  ea8y 
and  certain  means  of  ending  pregnanc!y  which  is  sufficient  in  many  cases. 
If  it  is  desired  to  empty  the  uterus  rapidly  dilatois  may  be  employed  in  the 
uaual  mauuer.  The  lifth  month  is  i)erhap8  the  most  a\vkward  tirne  at 
which  to  intiuce  abortion,  as  at  this  tirne  the  placenta  doea  not  separate 
ea6ily.  aud  if  it  is  n-'tained  it  is  ditticult  to  remove,  the  uterus  being  too 
suall  to  adinit  a  wliole  hand,  and  too  large  for  ea8y  exploratiou  \vith  two 
fingers.  In  the  first  half  of  pregnaucy  abortion  ehould  be  induced  by  a 
method  w]iich  lUlates  the  Gervix  without  nipturiiig  the  membranes.  For  if 
the  ovutu  is  once  broken  it  tenda  to  ctjme  away  in  pieces  through  an  os  but 
|Mirtiiilly  opened ;  the  emptying  of  the  uterus  is  then  attended  vvith  diffi- 
cttltj,  and  sepeia  is  very  apt  to  occur.  Tents  of  lamiuaria  used  8ingly,  or 
oeveral  side  by  side,  vvith  rigid  antiseptic  precautioiis,  8er\'e  the  puq)08e 
Ijest.  When  sufficient  dilatatiou  has  boen  gained  the  tents  should  lx' 
withdruwn,  the  cervix  uud  vagina  Vteiug  then  pocketl  with  gauze  to  promote 
uterinc  action.  On  removing  the  gauze  sii  or  eight  hours  later  the  ovuiu 
may  Im*  found  complettj  in  the  vagina.  If  part  of  the  ovum  has  beeti 
erpelled  the  uterus  should  be  com plete ly  emptied  at  onoe  without  allowiug 
for  the  M  tu  clfse.  If  the  whole  ovum  is  stili  in  utero  tlie  paeking 
bo  TCiunie<l  aud  more  tirne  may  be  allovved.  As  booh.  h(twe\er.  08 
iy  Kuspicion  uf  putn-scence  is  indicated  by  the  odour  of  th(!  distiharges,  by 
rttpi<lity  of  pulsc,  or  high  temperature,  the  uterus  should  be  emptitni  with 
the  tingers  or  the  curette,  after  any  further  dilatution  which  may  be  needful 
has  l)een  seuured  by  solid  and  hydrofltatic  dilators.  Abortiim  may  lx-  induced 
when  there  is  any  obstructiou  due  to  ubnormality  of  the  hanl  or  soft  ])&Tt» 
which  n-nilers  the  dt'livrry  nf  a  viahle  chiM  iiu|>«iH!«ibIr,  uhIckh  tjur  mother  pre- 
fere  delivery  by  Cas^irean  scction  at  U»rni.  For  this  puqK>84'  th«-  ojjcratiou 
Hhould  l»e  (Ione  as  »•arly  a^  |K»MsiblH.  Any  diseaa*'  juslifies  abortion  at  unv 
tiuic  if  it  threaU-ns  the  mothers  life  and  can  \yc  checked  by  the  t-trmina- 
tioii  of  pregnancy  (see  "  Pregnancy,  Patholugj  of  Changes  in  Matemal 

I  Tli«  tuthor  tiiiiuo«il  l«lK>ur  in  thU  w*y  in  sUvan  cmm.  th*  »v«r>g«  tla«  ttvm  iaatrtion 
of  Um  bag  to  deUvory  liciag  ciev«a  boun, 
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Organisni").     It  is  necessarjr  to  add  that  abortion  ahould  never  be  induoed' 
vvithout  a  consult*tion. 


2.  Porceps. 


Invention  . 

MODES  Or  ACTION 
CoN3TKUCTION 


Inhications  for  Use  . 
Mode  of  Emplovment 

DaN«JEK3      . 


The  invention  of  the  harmle88  or  safe  midwifery  forcepa  bas  been  traced 
by  Dr.  Aveliog  to  Peter  Clmuiberlen,  who  wa8  brougbt  to  Soutbampton 
when  a  lad,  probably  iu  bis  teeiis,  by  hin  HugiieiHit  futber,  William 
Ohaniberleu,  when  tbe  l'amily  Ued  troui  Pariš  in  1569,  in  time  to  eacape 
tbe  St.  Bai'tboloiuevv  massacrea.  Peter  nnd  a  youiiger  brotber,  before 
tbeir  deaths,  re»pectively  in  1631  and  1626,  acquired  a  great  reputa- 
tion  for  their  skill  in  etlecting  delivery  in  diltiuult  uases  through  tbeir 
poasessiou  of  ai»  instrument,  tbe  nature  ot"  vvliicb  they  kept  secret  and 
handed  down  to  tbe  son,  gniudaoue,  and  grejit-grandsons  of  tbe  younger 
brother.  Paltyu>  a  surgenn  iu  Gbeut,  propoaed  the  use  of  a  ratber  inade- 
<]uate  variety  of  forcepa  in  1720 ;  but  tbe  iorceps  really  came  into  uee 
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tuivards  the  end  of  the  seventeentb  and  beginning  of  tbe  eigbteentb  oentary, 
wben  the  nature  of  the  Cbamberlen  aecrct  began  to  leak  out.  In  1773 
Ghapnian  wrote  a  work  on  The  Tmproveiiient  o/  Midvnferif,  iu  wbich  he 
deacrilied  and  advocated  the  employnient  of  a  forcepa  modelled  more  or  lesa 
on  the  Cbamberlen  pattern,  and  Bpoke  of  the  instrument  as  already  well 
known  (aee  Fig.  1). 

JIoDsa  OF  AcTiON. — Forcepa  may  be  couceived  of  as  a  pair  of  iron 
bands  passed  witbin  tbe  niatemal  canala  ao  as  to  embi*aee  the  head  of  the 
cbild  for  ita  extractiou. 

Five  difTerent  modoa  of  action  have  been  attributed  to  tbe  inatru- 
uient. 

1.  Traction. — The  great  and  primary  uae  of  the  forcepa  is  aa  a  tractor, 
and  iu  tbe  ordiDary  run  of  caaes  it  (.^ffects  the  debvery  Holely  by  the  power 
it  enables  tbe  operator  to  eniploy  of  making  simple  traction. 

2.  Compression. — Tbe  compression  inHuence  of  the  forcepa  is  one  that,  in 
moat  casea,  we  wonld  willingly  dispense  with,  seeing  that  diiainution  of  tbe 
head  in  one  diameter  bas  to  be  compensated  by  inorease  in  anotlier.  Witb 
most  varietiea  of  forcepa  no  traction  can  V«  eftected  without  the  prodnction 
of  aome  degree  of  compreaaion,  the  presaure  ou  tbe  head  arnoantin^'  to  half 
the  force  exerted  in  making  traction. 
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3.  Rotation. — During  the  progresa  of  the  beiid  under  siraple  traction, 
the  U8ual  forward  rotation  of  the  occiput  tends  to  occur,  if  only  the  operator 
is  careful  not  to  hinder  it.  Case-s  arise  where  the  rotation  fails,  and  can  be 
brought  aljout  l>y  a  judicious  working  of  the  fon.ieps. 

4.  Levcnuje. — At  one  tirne  the  lever  aetion  of  the  forcepa  wa8  called  into 
play  in  cases  \vhere  the  head  failed  to  advance  under  simple  ti"action.  By 
8waying  the  haudlea  from  blade  to  blade,  the  operator  couJd  sometimes 
succeed  in  dislodging  the  !iead  that  wa8  impacted  in  the  pelvia.  Thia 
pendulum  movement,  which  is  often  dangerous,  becomes  quite  unnece3Bary 
where  an  instrument  is  uaed  that  gives  fuU  power  of  traction  in  the  pehic 
axis. 

5.  Denarnic  Aetion. — It  haa  been  often  enough  observed  in  lingering 
i.  \vhere  the  parturient  povvers  had  becouie  almost  inert,  that  after  the 

ui  began  to  l>e  dislodged  in  the  grasp  of  the  forceps  the  uterine  energy 
revived.  This  may  be  due  either  to  the  mere  presence  of  the  blades  within 
the  passages  acting  as  a  stiniulaut,  or  to  the  retnic.tile  change  occurring  in 
the  wall8  of  the  uterus  as  ita  contents  are  withdra\vu,  or  to  the  irritation  of 
a  new  set  of  nerves  as  the  head  niovcs  Lnto  a  Iower  plane  of  the  passages. 
However  it  may  come  about,  this  dynaniic  aetion  of  the  instrument  must 
be  kept  in  mind  by  the  operator  who  bas  applied  it  for  delivery  in  a  caae  of 
uterine  inertia. 

CoNSTRUCTiON. — I.  ParU  of  Forceps. — The  forceps  in  its  simplest  form 
consists  of  two  hal  ves — right  and  left,  in  each  of  \vhich  there  is  a  Blade,  a 
Handle,  and  a  Lock  or  Joint. 

1.  The  Blade*  ai-e  curved  t(>wartl8  each  other  so  aa  to  embraoe  the  liead  of  the 
child.  This  curve— calle«!  tlio  fa<tal,  or  cranial,  or  ceplialio  curve — should  have  a 
lengili  from  the  tip  to  ibs  pn)ximal  end  of  from  5  to  6  inches,  so  as  to  be  able  to  lie 
along  the  sides  of  the  fiftid  head  iu  ilM  longest  diameter,  tiiid  u  width  l^>etween  the 
mo«t  rliatant  part  uf  the  i-urves  uf  the  t>vo  &ide  hla<:les  uf  Sk  iiioliOK.  so  as  to  tit  the 
greatest  transverse  diameter  of  the  average  iiifunt  hejui.  It  the  curve  \ie  too  deep, 
presHure  iis  exertocl  during  traction  only  on  the  purt  of  the  head  lying  townrds  the 
tifjs  ;  if  the  rurve  be  too  shallow,  the  pressure  is  oontined  to  a  narn>w  zone  in  tlit« 
transveiftt«  diameter  of  the  head.  There  should  be  a  distance  i>f  an  inch  between 
Uie  tijiM  uf  the  blades,  to  avert  dangerous  conipression  of  the  neck  of  the  ohild, 

In  some  furt-epa  the  blades  are  solid  :  more  frec|uently,  and  in  the  l)est  forcepK, 
they  aro  feriestrat^Ki.  The  fenestra  aivve  ajmce  and  allow  of  a  more  secure  granp  of 
the  heiid.  l'he  hjadea  are  left  and  right,  according  ait  they  are  introduced  in  rela- 
tion  to  the  left  ur  the  right  side  of  the  maternal  pehn^. 


rio.  3.— ^^irtnan'*  fbrctp«  wiUi  haihllM  Midlng  in  heoki^    Tk«  Int  faroa|i«.flKUiwl  m  aii  Bnitll«ta  wotk 


8.  The  HandUi  ara  the  aocond  rssential  in  the  conutraction  of  forceps,  «nd  Hprve 
for  the  ninnifiuiration  of  thi<  blad«^.  In  vrhal  niay  havt*  b(y>n  the  pi*imitivi'  Chandmr- 
Inn  forceps,  tht*  proxitnnl  extremitie8  of  the  handles  teruiinated  in  Imjpi  like  the 
handlr«  of  M.'is»orsorcoal-vahe  toitgit.     in  the  f   •  ■'■.''      '     j     '  '      une 

in  thi«  eountry,  ■^^oh  a«  thone  of  (.'hapman  (w<  ter- 

DiiiiattMi  in  h'Mikx,  and  up  till  a  reor-nt  jKTifKl  li..  (.m.  j.,  m  •.•■■ihkmi  h  ..  ■>>  ',  mm^ 
were  nuule  »^ntifrlv  of  steel,  with  t/4'tiniriul  orofchet.H  through  whicli  traction  vtui 
offect/Hl.     Sinrllie  Ijad  the«  thin  Rteel  8tri|)  of  the  hiindlr'^  euveriHl  with  >vo<Ki  iu  jfivrt 
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britt>T  pow<"r  nf  prelioiihion.  and  nucli  liunUlcM  weri' 
of  Brituth  forcepa  for  more  tliuii  u  ci-nttiiv  .iml 


id^evalent  in  the  omutrurtion 
if      lil  (»»TiiiuMV  tlif  hamllfi 
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were  al  so  covered  with  wood,  but  had  hooks  olose  to  the  lock  for  purposes  of 
traction. 

3.  The  two  blades  are  crossed  so  as  to  meet  at  the  point  w!iei-e  the  blade  becomea 
continuous  witli  the  handle.  This  meeting-place  fomm  the  Lork  or  Joint  of  this 
forcepa,  In  the  enrliest  type  the  joint  is  like  that  of  a  pair  of  scissors  or  coaJ-vase 
tongs,  except  that  the  pin  is  rivetted  only  into  the  left  blade,  so  as  to  allow  of  it« 
separnte  introduction.  ^\iter  the  right  blade  is  passed,  the  orilice  at  its  joint  fits 
over  the  pin  projecting  at  the  joint  on  the  left,  and  thus  the  two  sides  are  locked, 
The  pin  is  souietinies  niade  to  work  by  being  8crewed  into  tlie  left  side,  after  the 
opening  or  šlot  on  tbe  riKlit  has  l)etni  titted  over  it.  This  form  of  lučk  is  coninionlj 
found  various]y  moditietl  in  Frent-h  forceps.  In  Gennany  the  Brunninghausen 
lock  is  preferred.  In  this  a  button  and  stein  are  fouiul  on  the  left  hla<h%  and  a 
notch  on  the  right  titson  the  steni  and  fornis  an  excellent  joint.  In  Oi-eat  Britain 
foroeps  are  U8ualiy  inade  with  the  Sniellie  lock,  in  which  the  blades  niutuallj  tit 
into  grooves  on  tlie  oppositc  handlcs  at  their  crossing,  so  a&  to  allow  uf  their  eosj 
locking  (see  Fig.  3). 


Fia.  8.— 8iiu<Ille'a  wucxlen  forccpt«,  abovrlng  th«  "Smellie  lock.* 

II.  Curves  of  Forceps. —  Forceps  bo  constructed  are  8lrait^'ht  from  tips  of 
blades  to  haudle-ends  wben  viewed  from  the  side.  They  have  only  one 
curve  to  aUow  of  the  bladea  adapting  themselvea  to  the  rounded  head  of  the 
child. 

L  The  Cephalic  Curve. — This  is  found  in  every  forceps,  and  enables  the 
practitioner  to  lay  hold  of  the  head  of  a  child  Ivinji  low  in  the  parturient 
oaiial  for  its  extraction.  Fur  cases  vvlKTe  tlic  hcud  is  arrested  farther  up  in 
the  pfissages,  attcmpts  wcre  made  to  <itA.  access  to  it  by  len},'tliening  the 
distance  betvveeu  blades  aud  handles.  Rut  the  forceps  were  etill  atraight, 
and  hovvever  long  the  shanks  or  stenia  might  be,  it  vvaa  impossible  to  get  a 
satisfactory  grasp  of  the  body  that  had  to  travel  thrnugh  a  curved  canal. 
The  head  vras  apt  to  be  sei^ed  oiily  by  the  part  lying  elose  to  the  liack  wall 
of  the  pelvis,  and  when  traction  wa8  attempted  tlie  forcepa  Blipped.  If  the 
practitioner  tried  to  carry  the  puinta  of  the  bladea  for\vard  towards  the 
8ymphysiB  to  get  a  fuller  grasp  of  the  head,  theu  the  ahanks  or  the  lock  of 
the  instrument  were  fouud  to  be  crushingthe  perineuiu.  It  became  evident 
that  to  grasp  and  guide  the  head  through  the  curved  canal  the  forcepa  muat 
themselvea  be  curvetl. 

2.  Thfi  Pclvic  Curve. — Pugh  and  Smellie  in  this  country  both  inde- 
pendcntly  recognised  the  importance  of  having  I  he  blades  curved,  with  their 
tipa  turning  forvvarda  for  adaptatiou  to  the  pelvia^and  nearly  siiiiultaneou8ly 
propoaed  the  eniployinent,  at  least  in  .special  cu.seH,  of  t'orce]ts  having  a  pelvic 
curve.  But  it  waa  Le\Tet  in  Pariš  \vho  first  published  a  meuioir  descrihing 
forceps  with  a  "  uew  curve,"  which  made  it  posaible  to  seize  the  head  at  the 
pelvic  brim  or  at  any  Iower  levcl,  and  to  extract  it  with  the  greatest  8afety 
to  tlie  mother  iu  the  jvroper  line  of  de.<?cent  througli  the  maternal  paaaagea. 
There  may  huve  beeu  others  betiidea  who  improveJ  forc.ep8  in  this  direction, 
but  it  wa8  the  clear  demonatrution  of  the  value  of  the  pelvic  curve  made 
by  Levret  that  led  to  the  general  introduction  of  the  double  -  curved 
instrument. 

Forcepa  by  Pugh,  Wallace  Johnaton,  Mulder,  and  othera  were  contrived 
with  what  was  called  a  "perineal  curve."  In  these  the  ahanks  were 
8lightly  recuiTed  juat  above  the  lock,  with  the  vievv  i;hieOy  of  avoidiiig  the 
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danger  of  presaure  on  the  perinetiin.  But  they  were  not  wi(iely  used,  and 
even  after  the  value  of  the  pelvic  curve  had  been  demonstrated  practitionera 
continued  to  make  use  mainlj  of  straight  forceps,  which  were  most  easil/ 
and  often  secrotij  applied.  and  were  U8ually  etfective  in  the  extraction  of 
the  head  lodged  on  the  pelvic  floor.  Some  obatetricians,  even  after  they 
had  recognised  the  nec€88ity  of  using  the  douV»le-curved  instrument  for  what 
were  regarded  aa  "  high  "  or  "  long  "  forceps  cases,  would  Btill  use  a  short 
Btraight  pair  for  their  "  low  "  or  "short"  forceps  cases.  After  ana?athe8ia 
came  in  to  give  the  operator  more  freedom  in  the  application  of  forceps,  the 
smaller  straight  instrument,  that  wa8  onlv  applicahle  to  a  head  at  the  outlet, 
gTadually  gave  plače  to  the  longer  curved  instrument  that  could  grasp  the 
head  at  any  level  in  or  above  the  i^elvis.  and  that  could  puli  the  head 
through  the  outlet  with  le«8  danger  to  the  perineum.    The  more  it  wa8  used. 


> 
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however,  the  more  clear  it  l»ecame  that  an  instrument  wjth  a  pelvic  curve 
had  two  drawbackH  when  trnction  vras  made  through  straight  handles.  Itt 
the  Hnt  plače,  some  of  the  exix»nded  tractiou  povver  wa8  lost,  Ikjcjiuhc  the 
puli  wii.H  nr»t  exertcd  dirwtly  in  the  lino  of  the  chord  of  the  blade-curve,  which 
represtirits  the  lino  of  direction  for  the  descent  of  the  hwid ;  and  in  the 
ieoond  plaoe,  some  of  the  foroe  wa8  misilirected,  tendiug  to  preaa  the  head 
affainst  the  8yTDijhysi8  pubis,  and  thus  favouring  a  slippiug  of  the  bladea  off 
ihe  iafant'B  head  (aee  Fig.  4). 

3.  Tlie  ComptvMtion  Curve.— \n  1860  Profeeaor  Hubert,  of  Ix)uvain, 
who  vcry  clearly  demonstrated  the  disadvant-it«.'««  "f  t}>e  doublo-curved 
forceps,  proi)o8t!<l  to  reme<ly  tlieir  defect  by  l«i  '.<*  freeex  tremi  tie« 

of  the  handles  at  a  right  ungle  in  order  to  con  of  traction.     In 
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1868  Dr.  Aveling,  of  Londou,  had  forceps  coastructed  with  what  lie  called  a 
"  handle  curve,"  in  which  the  rounded  compensation  eiiTve  of  the  handles 
gave  the  instrument  on  side  vievv  u  sigraoid  iispecL  Such  an  instrument, 
although  aouiewliat  more  difficult  of  application  than  the  straight-handled 
forceps,  was  t^tter  adapted  for  uUovving  tlie  normal  deacent  of  the  head 
when  traction  wn3  niude  at  the  eiids  of  the  recarved  handles.  But  they 
never  came  into  general  use,  and  tlieir  value  wa8  snperaeded  \vhen  in  1877 
Professor  Tarnier,  of  Paria,  shovved  tliut  the  eorrect  traction  could  Ije  most 
certainly  attained  through  ciirved  nxl8  jointed  to  the  heels  of  the  blades 
and  pulled  on  hy  a  traction  bar  attached  to  their  free  extreuiitie8  (see  Fig.  5). 
Tarnier  demonstrated  that  when  traction  \vas  made  ihrough  jointed  rods  with 
the  necessarj  comjjensatiou  curve,  there  vvas  not  only  no  losa  of  force  and  no 
miedirectioD  of  forco,  Imt  further,  that  as  lite  liead  changed  its  direction 
during  its  trausit  through  the  curved  canal,  thia  ehange  in  ita  direction 
would  be  indicated  by  a  forward  moveraent  of  the  application-haudles,  For 
these  application -liandles,  keepiug  the  head  lixed  in  the  gnisp  of  the  blades 
by  raeans  of  a  8crew  placed  close  below  the  lijck>  \vere  free  to  chauge  their 
direction  with  the  changing  movementa  of  the  head,  aud  so  gave  a  guide  to 
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the  direction  in  w]iich  at  any  moment  traction  should  be  made.  Forceps 
Gonstructed  on  this  principle  are  found  to  be  poasessed  of  othex  advantages. 
The  operator  expend8  no  energy  in  squeezing  together  the  forceps  handles, 
and  as  he  pulIs  8Lmply  on  the  traction  bar  his  muscular  sensibility  remaiua 
unimpciired,  and  he  is  better  able  to  Judge  ol'  the  araount  of  force  he  is 
espending.  There  ia  no  iindue  comprcsaion  of  the  heud  in  one  direotion, 
with  teudency  to  elongation  in  another,  so  that  the  changes  in  cnnfiguration 
of  the  head  more  nearly  resemble  those  seeu  in  a  head  expelled  by  natural 
ellbrta.  As  the  head  ia  drawn  down  in  the  axi8  uf  the  canal  there  is  no 
imneces8ary  injurious  pressure  on  the  maternal  structnres,  and  as  the  head 
is  not  dragged  against  the  s}nnphysis  pubis  it  i.s  not  so  liable  to  elude  the 
grasp  of  the  blades.  Kotation  of  the  head  in  occipito-posterior  cases  wil! 
usuallj  occur  8pontan6ously  under  steady  traction  with  the  tn^ction-l>a^ ; 
wher8  rotation  fails  it  can  be  aided  by  grasping  the  application -handles  (aee 
Fig.  6). 

Iniucations  for  Use. — Indications  for  the  use  of  the  forceps  arise 
either  in  delayed  labours  or  in  labours  more  immediately  dangerous. 

A.  i)ELAYKi)  LAnoUus. — Thcre  is  a  fault  in  one  or  more  of  the  fact*>rs 
of  labour;  and  when  two  or  even  ali  the  three  factors  are  seeu  to  be  faulty, 
it  is  ahvajs  right  to  seek  to  determiue  in  which  of  them  the  fault  originated 
and  is  most  pronounced — whether  (1)  in  the  Povrere,  (2)  in  the  Passages,  or 
(3)  in  the  Passenger. 

1.  Fault  in  the  parturient  Pmotrs,  'primary  or  $econdary,  or  both. 

(1)  In  the  Utcrine  Foiver. — The  nterine  muscular  fibres  may  be  in  a 
condition  of  atony  or  of  spasmodic  irreguhir  contraction,  or  their  force  may 
be  misdirected  from  some  oblinuity  of  the  organ. 
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(2)  In  the  Acressori/  Fowers. — There  are  cases  of  \veak  muscularitv  in 
the  abdominal  muscles,  or  paralysis,  or  exhaii8tion,  that  may  render  the 
patient  unable  to  further  the  involuntary  action  of  the  uterus  by  her 
atraining  effbrts.  More  frequently  some  thoracic  mischief  rendere  auch 
etforts  undesirahle,  and  the  practitiouer  has  to  supply  the  lack  of  parturieut 
power  by  tracliou  on  the  head  of  the  child  with  Ibrcepe. 

2.  Fault  in  thf.  parturienU  Fassages. 

(1)  In  thf  Sv/t  Camds. — The  forceps  is  not  a  good  nieans  of  hastening 
delivery  in  cases  of  rigidity  of  the  ctrviz  uteri,  thoiigh  it  haa  been  thus  em- 
ployed.  When  the  head  ia  pulled  through  the  imperfectly  dilated  os  uteri 
the  lips  are  very  apt  to  be  lacerateA  But  the  instrument  is  often  8er\'ice- 
iible  whero  the  vagiiml  walls  are  narrovved  froiii  any  cause,  and  again  in 
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nianj  oasm  where  there  ia  delay  froni  the  ngidity  of  the  peritifum,  or 
narrovvncss  of  the  pudendal  aperture. 

(2)  In  thf  Ilard  CanaU. — Pelvic  contractions  form  a  krge  contiugent 
of  the  caaea  whore  the  practitioner  effect«  delivcrv  with  forcepe.  Tho  rang« 
of  contraction  in  tlu?  brini  conjugato  vvbcre  Lhe  forcop«  i«  uvaihible  is  frotu 
4  inchčs  to  '.\\  intihos.  »ir,  vvlierc  the  h^ul  is  not  Ux>  hirgo,  to  .''.  iiichea  M 
the  pohis  is  of  the  ju»t<i  miuor  ty[Hi,  tho  dip  of  thti  hiijd-htyi<l.  ijuUnative  uf 
«  ui&rked  dey:nHi  of  h«mtl-lIexion,  and  tho  [josition  of  the  h««d  with  its  long 
diameter  in  the  right  oblirjue  of  tlie  jjeivis.  give  op]>ortunity  for  the  per- 
fectly  safu  a])plitaition  of  the  blmlea  along  tho  two  sides  of  tlio  hoad.  Where 
the  pelvis  ia  tlattened  and  the  head  '\»  placcd  in  the  transversu  diameter  of 
the  brini,  nire  hji«  to  be  luken  le^il  iho  bhulen  bc  u])plie<l  in  tb»;  lin«  of  the 
occipito-frouUil  diatuetcr  and  a  dangorous  degree  of  depression  lie  pnxlueed. 
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In  cases  of  coccygeal  anchjloais,  of  funnel-shaped  pelvis,  or  where  the  space 
18  encroached  on  by  tumours  to  a  moderate  degree,  forceps  can  frequently 
be  used  to  bring  the  head  jjast  the  contracted  plane. 
3.  Faults  in  the  Passenger. 

(1)  Large  Size  o/  JTead. — If  we  meet  with  a  patient  who  has  had  one  or 
two  laboura  that  were  8triotly  natural,  reqmring  the  use  of  the  forceps  in  a 
8ub6equeat  coufiuement,  the  cause  of  the  difficulty  is  likely  to  be  found  in 
the  greater  bulk  of  the  body  passing,  and  aotably  in  the  increased  size  of 
the  fcetal  head.  The  increase  in  bulk  iuay  be  3imply  the  larger  size  of  the 
male  over  the  female  head,  or  of  an  unusnallv  large  child  of  either  sex,  as  is 
seen  in  some  caaes  of  protracted  gestation.  Or  the  head  niay  present  Buch 
ii  degree  of  oesifioation  of  the  bones  aa  to  interfere  \vith  the  mouldiug  wluch 
allow8  of  the  expulsion  even  of  a  tight-titting  head  under  natural  efforta. 
In  theae  ca,8e8  the  head  comea  dowu  wit}i  the  occiput  and  triangular 
fontanelle  markedly  depressed — the  large  head  tinding  its  way  through  a 
normal  pelvis,  as  the  noniial  head  makes  its  way  throiigh  an  undersized 
pelvisj  wjth  an  exaggerated  degree  of  flexion.  Such  enlargements  of  the 
head  form  a  very  fair  group  of  cases  for  extractioa  with  the  forceps;  but 
the  instrument  becomes  daugerous  in  its  applicatiou  to  cases  of  morbid 
enlargement,  aa  in  hydrocephalu8.  It  is  not  ea8y  to  detine  the  degree  of 
enlargemeut  at  whieh  danger  begius ;  but  in  any  čase  \vhere  the  operator 
has  satistied  himself  that  he  has  not  takeu  an  antero-posterior  grasp  of  the 
head,  and  yet  finds  that  the  handles  are  not  eixsily  approximatedj  he  may  he 
sure  that  to  persevere  \vith  the  use  of  the  instrument  vii\\  be  diingerous 
both  to  child  and  mother. 

(2)  MaljiosUuni  of  tke  Head. — Where  the  head  in  one  of  the  posterior 
poaitions  fails  to  make  progress,  forceps  \vill  often  serve  to  bring  about  i 
descent  and  rotation ;  and  vvhere  the  occiput  has  rotated  backvvards  it  oftei 
becomes  nece88ary  to  extract  the  head  artiHcially. 

(3)  Malpresentation  of  the  Ifcad. — When  we  meet  with  a  brow  or  f« 
presentatiou  at  the  commencement  of  labour,  and  have  reason  to  dLstmst 
the  natural  power8,  we  may  give  mother  and  child  the  best  chance  by 
turning  as  soon  as  the  cervix  is  ful]y  dilated,  or  as  suon  as  possible  after  th 
meiiibranes  have  brokeu.  Hut  where  the  Iiend  so  presenting  has  come  into 
or  through  the  brim  and  is  delajed  in  the  pelvis,  we  must  have  recourse  to 
forceps.  Čare  has  to  1»  taken  in  these  face  cases  to  apply  the  blades  to  the 
sides  of  the  childs  hoid,  othermse  the  points  of  the  instrument  may  ea8ily 
do  rterious  damage  to  the  structnres  iu  the  in  fant  s  neck. 

B.  DAN<;:Er{OUS  Labod ks. — Special  danger  uiay  arise  cAlHng  for  im* 
mediate  delivery,  and  the  force])8  gives  us  the  control  of  the  labour. 

1.  Mater nal  Conrpli radon«.  —  In  mauy  cases  of  labour  complicated 
with  utero-placental  hjemorrhage,  with  rupture  of  the  uterus,  with 
convulsions,  cheat  disease,  syucope,  etc.  the  artificial  delivery  that  is 
urgently  indicatod  ain  be  most  8afely  effected,  both  for  mother  and  child, 
with  forceps. 

'2.  F(nial  Camplirations. — Again  the  instrument  is  invaluable  in  cases  of 
irreducible  prolapsus  fuuis,  when  the  vvaters  have  escaped  for  some  tirne  and 
the  head  is  entering  the  pelvis,  aa  well  aa  in  some  caaes  of  malformation  of 
the  in  fant. 

Mode  of  Employment.  —  1.  Freliminary  Measures. — A  practitioner 
haviug  made  up  his  uiind  that  forceps  deliverj'  is  nece88ary  in  the  interest 
of  the  mother  or  child  or  both,  (1)  should  intimate  to  the  responsible 
attendants  his  intcutiou  to  employ  the  instrument,  and  vk-hilst  he  ia 
warranted  iu  explaiuiug  the  8afety  of  the  operation  as  regards  the  mother. 
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he  (2)  »lioukl  be  ca.utimis  in  his  prognosis  as  to  tlie  condition  of  the  infant. 
(3)  His  instrument  shoiild  I«  aterilised,  warmed,  aud  greased  on  the  outer 
»urface  ol'  the  bladfa  \vith  aii  autiseptic  ointraeut,  (4)  He  should  aacertaiu 
that  the  bladder  and  liovvel  of  the  patieiit  are  emptied,  and  witli  the  patieut 
anieathetiaed,  (5)  he  should  have  her  placed  across  the  bed,  ou  lier  lelt  side, 
with  the  knees  beut  up  and  the  luites  Ijrought  to  the  edge  of  the  bed.  Tlie 
delivery  may  he  compteted  \vith  the  patient  in  this  position,  though  some- 
timea  he  will  find  it  easier  to  extract  the  head  if  tlie  patient  he  placed 
supine.  (6)  Before  proceediiig  with  the  applicatiou  of  the  blades,  he 
should  make  a  further  vaginal  exauiinatiou  with  the  four  fingers  of 
the  right  hand,  so  aa  to  assure  himself  of  the  precise  position  and  relations 
of  the  heud,  and  feel  where  there  ia  most  space  for  the  entrance  of  the 
instrument. 

2.  Infroduciion  of  the  Forceps. — (1)  The  left  blade  should  be  introduoed 
firatj  and  the  practitioner  \vho  would  save  himself  the  uncertaiuty  that  some- 
times  comea  on  a  man  at  this  moment  as  to  \vhieh  is  left  and  which  is  right, 
ought  to  provide  himself  with  a  pair  of  forceps  with  "  Left — First"  stamped 
on  the  left  blade.  (2)  The  fingers  of  the  right  hand,  which  have  been 
exaniiuiug  the  relation  of  the  head  to  the  passtiges,  are  used  to  guide  the 
tip  of  the  left  blade,  which  is  held  in  the  left  hand  and  applied  to  tlie  left 
side  of  the  pelvis.  {'A)  The  introduction  should  l>e  begun  iiumediately  alter 
the  cessation  of  a  pain.  The  practitioner  may  succeed  in  appljing  both 
blades  before  the  recunreDce  of  aiiother  contraotion.  If  a  pain  cornes  on  he 
must  suapead  the  uttenipt  to  puali  on  the  blade  duriug  tlie  continuance  of 
the  pain.  (4)  The  instrument  is  to  be  insinuated  geutlj,  and  if  it  meets 
with  resistance  it  iimst  be  withdrawn  and  its  direetion  altered.  (5)  The 
tip  of  the  blade  is  to  lie  kept  in  contaet  with  the  fVctal  head  rjither  than 
with  the  vaginal  wall.  (G)  Each  blade  is  to  be  euterod  and  applied  in  the 
proper  axi3  of  the  pelvis.  (7)  The  concavity  of  tlie  blade  is  to  be  adapted 
to  the  convexity  of  the  fcetal  head.  (8)  Wheu  the  tirst  blade  is  fully  intro- 
duoed it  is  to  be  kept  in  situ  with  the  thumb  and  last  two  {iugers  of  the 
left  hand,  while  the  index  and  meilius  of  the  same  haud  are  (i]>ptied  to  the 
head  to  guide  the  right  blade  into  the  passages.  (9)  The  riglit  blade,  with 
the  traction-rod  svvung  forward,  is  held  in  the  right  hand  and  iutroduced  at 
right  augles  to  the  left,  ];>ointeil  at  lirst  to\vards  the  hullow  of  the  siicrum, 
and  carried  rouiul  the  head  until  it  comes  into  complete  antagonism  with 
its  felIow.  (10)  Tlie  handle  of  each  blade  is  graaped  by  its  homonyniou8 
hand  bo  effect  the  locking,  the  right  rod  is  8wung  back,  and  the  hxation 
8crew  a<luptcd  but  not  tightened. 

3.  ExlraHion  of  tke  Heud. — (1)  The  application  handles  are  grasped 
with  one  hand,  and  tlie  8crew  is  fixed  with  the  other  at  the  point  where 
safe  and  suilieient  compression  of  the  liead  is  secured.  (2)  Traction  is  made 
\vith  the  traction  handle  during  pains;  or,  if  no  pains  are  present,  at 
intervala  (3)  In  making  traction  the  traction  rods  are  kept  constantly 
paraUel  with  the  ahanks,  thus  ensuriag  progress  of  the  head  in  the  proper 
axis  of  the  canala.  (4)  Aftcr  euch  tractile  eilbrt  the  8crew  is  slackened,  but 
not  unshipped,  and  during  the  interval  the  operator  ascertains  what  pro- 
gress the  head  haa  made.  (5)  In  occipito-posterior  cases,  when  the  fonvard 
rotation  of  the  occiput  fails  to  occur  under  the  simple  traction,  the  rectifica- 
tion  is  ai<led  by  grasping  the  forceps  by  the  application  handles.  (6)  At  the 
outlet,  while  traction  is  made  with  the  right  liand,  the  peruieum  may  be 
supported  vvith  the  left.  (7)  The  head  is  made  to  distend  and  pass  through 
t!ve  pudendal  orifice  very  8lowly,  the  uterus  being  allovved  to  complete  as 
often  as  possible  the  expulsion  of  the  head  and  alway8  of  the  body  of  the 
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inlant.  (H)  lmraed.iately  after  the  hirth  of  the  head  the  8crew  must  be 
slackened,  t!ie  right  traction  rod  freed  froui  the  locking  plate,  and  the 
right  and  left  bladea  removed  siicoessivelj. 

DanciERS  of  Forceps. — Althoa^'h  the  forceps  is  safe  in  principle,  both 
to  mother  and  child,  there  are  daugers  to  Inith  attendant  on  its  uae  which 
are  rediiced  to  a  minimum  \vith  n  properlj  constructed  instrument  properlj 
applieti  and  worked.  The  practttiouer  who  has  these  risks  clearly  in  view 
is  most  likely  to  avoid  them. 

L  To  the  Mother. — The  vaginal  vvalla  or  roof,  or  the  cervix  uteri,  may 
be  torn  with  the  Lip  of  the  Llades  during  their  introduction.  The  vaginal 
walla  may  be  bruised  at  the  sides  during  rotation  of  the  oceipito-po8teriorly 
placed  liead.  The  nerves  of  the  pelvis  have  sometimes  heen  damaged,  and 
the  Ugaments  strained  at  the  varioiie  articulations.  The  most  frequent 
mi»chief  is  ])roduced  when  the  head  is  extracted  too  rapidly  or  in  a  wrong 
direction  through  the  pudeadal  aperture,  when  the  perineum  is  more  or  leas 
deeply  hicerated,  or  the  lubia  pudeudi  are  bruised  and  torn.  But  greater 
thau  ali  the  risks  attendant  on  the  use  of  forcej>s  is  the  risk  incurred  by 
d6lay  in  tJieir  application  in  cases  where  the  head  is  lodged  for  hours  in 
the  pelvie  cavity. 

1  r.  To  the  Child. — The  greateat  danger  to  the  infant  lies  in  sueh  a 
grasp  of  the  head  as  involves  undue  compreasionj  when  bruifting  of  the  soft 
pnrts  and  even  fractures  of  the  akull  may  be  prodiiceil.  Sometimes  the 
neck  of  the  child  is  fiqueezed  betvveeti  the  tips  of  the  blades,  and  where  the 
cord  \&  coiled  round  the  neck  one  of  the  blades  mav  be  found  to  have  ptro- 
duced  a  fatal  compression  of  it.  Not  infrequently  the  face  of  the  child  is 
seen  to  he  the  sufijecb  of  a  BelFs  paraly9i3  resulting  from  compres-sion  of  the 
faeial  nerve.  and  usiially  passing  of1"within  ten  days  or  a  fortnight. 

Spondvlotomv. — See  "  Embryulomy." 
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When  the  midwifery  forceps  was  coming  into  general  use  in  the  end  of  the 
seventeenth  and  begiuning  of  the  eighteenth  cenlury,  Roonhuy8en,  Euy8tdil, 
aud  the  uther  chiefs  of  tlie  Amsterdam  Aoademy,  were  kno\vn  to  bc  making 
use  of  an  implemeut  fiir  proniutiug  hibrnir,  the  uature  of  \vhich  they  kej>t 
secret.  They  \vere  enaldod  to  obtain  an  eniittment  thal  prohibiLed  any- 
one  from  practisiug  midwifery  in  Holland  who  had  not  purchased  their 
secret,  which  was  a  sonrce  of  revenue  to  them  until  it  was  made  puhlic  in 
1753  by  Visacher  van  der  Poli.  The  iustnimcnt  tliey  employed,  with  various 
modifieations,  8peedily  eame  into  general  ust-  under  tlie  desiguation  of  the 
vectis  or  It-ver,  and  for  more  than  a  century  c«>iupet»'d  \vilh  the  forceps  as 
a  mciins  of  ]iromi>tiiig  thn  advaucn  nf  the  head  in  easrs  of  tedious  and 
difficuU  lahour.  It  vvas  used  sometimes  as  a  lever  of  the  tii'St  order  with 
the  mother'8  pelvis,  or,  better,  with  the  n|>eratQr's  left  haud  as  a  fulcrum  ; 
sometimes  as  an  extract.or  worked  as  a  lever  of  the  third  order.  IL  is  in 
the  latter  fashitm  that  its  empli)ynienL  has  recently  beeu  advocated  by  Dr. 
Bartlctt  of  Chicago.  the  iustrument  beiiig  made  vrilh  a  handk;  flatteiied 
aud  so  ehtngatctl  .is  to  rest  on  the  forenrtn  as  a  fulcrum  iiear  tlie  elbovv. 
Sonu't«mt^s  il  has  been  us<'d  as  a  singli-  bhi<h'  of  forceps,  one  of  thf  oporator'8 
hauds  takiug  the  plače  of  the  second  blade.  It  has  becn  claimed  fnr  it  that 
it  ia  easier  of  application  than  forceps  and  less  likely  to  do  harm  in  extract- 
iugf  ■vvhilst  it  is  ofteu  eflicacious  in  aiding  rotation  in  oc.cipito-posterior 
caaes.     It  hfis  beeu  applied  chiefly  over  the  occiput,  but  may  be  adapted  to 
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the  sides  of  the  head  or  tu  iht^  brow  or  fact*.  In  some  caacs  its  \Aajc*i  of 
Jipplication  is  moved  from  tmv  part  of  the  head  to  another.  It  is.  of  couret^ 
oiily  available  vhen  the  uterus  ia  in  actiou ;  and  becauae  of  its  tendenej  to 
»lip,  and  the  ease  and  safetj  vvith  which  in  most  caaes  deliv«ry  can  be 
effectetl  with  fon.»'ps,  the  vectis  has  fallen  almost  completely  into 
desuotude.  The  "  levier-prehensour-mensurattnir "  proposed  by  Faraboeuf 
is  iu  rL>ulity  a  variety  of  forceps  wbich  owe8  what  efficacy  it  may  iM)S8eB8 
to  its  second  blade. 
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Methods — 

Bipolar 

Jntrmal 
PRAcmcAL  Rdler 


The  operation  of  version  or  turning  cjonsistfi  in  the  urtiticial  substitution  of 
one  prasenting  pjirt  by  another.  This  comprist«  eithcr  the  substitution  of 
one  pole  of  the  ftttua  by  another,  or  the  conversion  of  ohlique  preseutdtions 
into  the  preeentation  of  one  or  other  pole  so  that  the  long  axi8  of  the  fcetns 
and  uteriue  favity  correspond. 

Varieties. — From  the  detinition  of  the  operation  it  inust  Ikj  apparent 
that  there  are  two  variotiea:  (i)  Cephalic  version,  in  which  the  head  of  the 
fuituB  is  made  to  present ;  (2)  PodaUc  version,  in  wluch  the  breech  or  feet 
are  made  to  present. 

General  Indications. — The  operation  ia  indicated : — 

1.  In  ali  shoulder  and  oblique  presen tations. 

2.  In  cases  of  placenta  jjnevia,  where  a  large  area  of  placenta  presenta 

3.  In  prolupsua  funi.s  duriug  the  first  stage,  when  reposition  of  the  cord 
not  be  accomplislied. 

4.  In  mento-posterior  face  and  brow  cases  when  rotation  backvards  of 
8  chiu  is  feared. 

5.  Wheu  rapid  delivery  is  required  and  can  be  most  expeditiously  per- 
formed  by  chauging  tlie  presentation. 

G.  It  used  to  be  extensively  employod  before  the  introduction  of  axi8 
traction  forueps  and  is  stili  recommended 
by  some,  in  tlat  pelves  with  a  conjugate 
vera  over  three  inohes. 

Methods.  —  The  operation  may  be 
l^rformed  by  three  methods,  known 
respectively  as  the  external,  bipolar,  and 
intemal. 

Kxtfmal  Method. — To  perforra  this 
oporution  the  patient  is  placed  iu  the 
doratU  poeitiou  with  the  shoulders  rained 
and  kuees  tlexed.  The  handa  of  the 
o|)erator  are  placed  externaUy  over  the 
bare  al^loraen,  ono  on  each  ix)lc  of  the 
fcetal  ovoid-  By  a  series  of  nioderate 
koipulscs  with    the   respeclivc   hiindn    in 

IotnM>»iUj  tlinsctious  during  the  intervals 
of  tiUirine  contrat^tiona,  the  foitUB  may  l>e          ""•  '-«"•"»»  V"™'""  ^'*^''>- 
made  to  revolve  on  its  transverse  axia  till  one  or  other  i^Ae  is  brought  lo 
present.     The  pre^ntution  haviug  been  altered,  it  is  well  to  m&intain  it 
1^ , 
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in  its  iiewly-acquire(l  situation  by  means  of  a  binder.  Unfortunatelj,  this 
method  of  version,  which  is  practicallj  without  risk,  can  only  be  performed 
under  favourable  conditions  wluch  are  rarely  met  with  when  reqiiired. 
Not  only  must  the  liquor  arnnii  be  wholly  present  and  in  considerable 
quantity,  but  it  is  rarely  possible  after  labour  has  commenced  and  the 
preaenting  part  thus  fixed  in  the  pelvis. 

Should  shoulder  or  pehic  presentations  be  uoticed  before  labour  has 
commenced,  an  attempt  at  their  conversion  iutg  cephalic  presentations  should 
unque8tionably  be  mode  by  this  method,  but  after  the  onset  of  labour  the 
fixation  of  the  presen ting  part  prevents  its  ready  substitution  in  this  manner, 
and  the  direct  employment  of  the  bipolar  method  should  be  undertaken. 

Bipolar  Method. — This  method  of  version,  as  introduced  by  £raxton 
Hicks,  was  undoubtedly  one  of  the  greatest  advances  in  obstetric  science 
during  the  last  century.  It  enables  the  accoucheur  to  perforni  version  early 
in  labour  wheu,  as  in  shoulder  presentations,  it  is  easy  and  safe ;  but  per- 
haps  stili  more  important  is  this  method  in  the  early  stages  of  placenta 
prffivia,  before  great  separation  of  the  placenta  and  consequent  hiemorrhage 
has  occurred. 

It  is  carried  out  by  both  hands,  one  externally  and  the  other  internally, 
acting  simultaneously  on  different  poles  of  the  foetus,  and  has  therefore  been 
named  by  some  authors  the  "  Combined  Method."  For  its  performance  it 
m  nece88ary  that  there  be  considerable  mobility  of  the  foetus  in  utero, 
practically,  in  the  majority  of  instances  intact  membranes  and  con8equeut 
entire  liquor  amuii. 

Before  operating  the  patieut  should  be  ansesthetised,  as  this  is  beneficial 
in  controlling  the  force  of  the  uterine  contractions  and  permitting  the  pain- 
less  introduction  of  the  whole  hand  into  the  vagina. 

The  patient  may  be  placed  in  the  dorsal  or  left  lateral  position.  One 
hand,  preferably  the  left,  having  been  carefully  disinfected  and  lubricated 
on  the  exten8or  aspect,  is  in  a  cone-shaped  manner  8lowly  introduced  into 
the  vagina  by  a  rotatory  movement — any  pressure  neces8ary  being  directed 
backvvards  on  the  distensible  perineum.  On  the  cervix  being  reached  two 
or  three  fingers  are  introduced  to  act  on  the  presenting  part  as  required, 
while  the  other  hand  is  placed  externally  over  the  abdomen  ready  for  coin- 
cident  manipulation.  The  two  hands  can  thcn  move  the  extremitie8  of  the 
child  in  diiferent  directions.  These  mauipulations  are  to  be  conducted  only 
during  the  iutervals  of  pains.  Tluis,  iu  the  conversion  of  a  vertex  presenta- 
tion  into  a  breech  the  internal  liand  will  be  made  to  push  the  presenting 
part  upvvards  to  free  it  of  the  pehic  brim,  and  then  in  the  direction  of  the 
occiput,  while  at  the  same  tiiue  the  external  hand  will  depress  the  breech  iu 
the  direction  of  the  feet.  Botation  of  the  fcetus  is  thus  made  to  occur 
through  the  smallest  are.  In  like  manner,  in  shoulder  cases  the  presenting 
shoulder  may  be  puslied  in  either  direction,  according  to  whether  a  cephalic 
or  podalic  version  is  desired,  the  external  hand  acting  on  tlie  breech  or  head 
as  is  considercd  more  efficacious. 

The  advantages  of  the  "  combined  "  over  the  "  extemal "  method  chiefly 
rests  with  the  readiness  by  which  the  tixed  presenting  jmrt  can  be  freed 
from  the  pelvic  brim  after  labour  has  commenced.  As  a  mode  of  delivery 
it  is  invaluable  in  placenta  prievia  when  the  cervix  is  but  partially  dilated. 
Here  podalic  version  can  be  readily  performed  and  a  foot  dragged  through 
the  cervix  to  act  as  a  plug  against  further  hiemorrhage.  It  is  also  of  incal- 
culable  value  in  the  ea8y  or  early  rectification  of  shoulder  presentations. 
Unfortunately  it  cannot  be  performed  after  the  liquor  amnii  has  drained 
away,  and  now  the  only  method  that  is  appUcable  is  the 
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Tntemal  Me/ hod. — From  a  teaching  pomt  of  view  the  term  "  iuternal," 

iu  contradistinctioD  to  the  "coiiibined"  luetbod  of  turuing,  is  unfortuuate, 

.  as  it  convejs  the  idea  that  nmnipulation  is  wholly  iutra-utcrine,  when  in 

|realit]r  the  esternal  hand  placed  over  the  exterior  pla^a  as  important  a  rtile 

I  as  in  both  of  the  preceding  methotla  deseribed. 

The  operation  essi'ntially  cousists  iu  the  introduction  of  the  entire  hand 
iuto  the  uterine  cavity,  by  which  means  one  or  other  pole  of  the  fcetus  is 
grasped  and  made  to  present.  From  the  difficultj  in  seizing  the  fo?tal  head 
iuternal  version  is  U9ually  ix)dalic,  although  the  oeplialic  is  uow  more 
frequently  atteiiipt»'d  than  formerly.  This  niethod  of  operatiug  is  of  great 
aiitiquity,  and,  iintil  tlie  receut  jHjrfecting  of  forceps,  was  by  far  tlie  most 

imon  mode  of  artiticial  delivery.  It  is  the  only  method  of  version 
ipplicable  aftt-r  the  liquor  aumii  bos  draiued  away. 

Method  of  Operating. — The  patient  should  l»e  antesthetized,  so  that 
uterine  relaxation  may  be  as  complete  jts  possible,  and  at  the  same  tirne  the 
absence  of  any  movement  on  the  part  of  the  patient  facilitates  the  ready 
accomplishment  of  the  operation  and  minimisos  risk.  Having  pbiced  the 
^»atient  iu  the  dorsfil  or  lelt  lateral  jnjsition,  according  to  the  ojierators 
!ancy.  he  tlien,  after  having  thor<3ughly  disinfected  his  hands,  pr^eeds  to 
introduce  one  Blowly  into  the  uterus. 

The  choice  of  hand  has  been  and  is  a  mucb  controverted  subject,  and 
must  be  left  very  mueh  to  the  judgment  of  each  individual  oiierator  without 
laying  down  any  binding  rule ;  but  generally  it  may  hc  said  that  in  dorso- 
anterior  positious  the  left  hand,  and  in  dorso-posterior  positiona  the  right 
hand,  seom  to  be  more  readily  applicable  Ihan  vke  versa.  The  introduction  of 
the  hand  into  the  vagina  is  to  be  done  by  a  rotatory  movement,  the  (iugers 
previou8ly  having  been  arranged  to  form  a  cone.  AH  attempts  at  introduc- 
tion or  mauipulation  vvhatsoever  must  be  confined  to  the  intenals  of  pains ; 
during  uterine  contractions  the  hand  must  remain  quie8cent  and  be  Hattened 
out  as  much  as  possible. 

Having  reached  the  oa  externum  which,  if  it  be  large  enough  to  admit 
of  the  passage  of  the  hand,  the  movement  up\vards  is  contiuued  iu  a  rotatory 
manner  until  the  uterine  cavity  is  eutered.  Should  the  membranes  be  un- 
ruptured  the  fingers  must  be  bored  through  them  at  the  most  dependent 
part,  and  the  hand  at  once  pushed  into  the  uterus  to  block  the  entire 
eacape  of  the  liquor  amnii.  The  hand  should  now  be  more  or  leas  flatteneti 
out  and  carried  along  the  veutral  aspect  of  the  fo^tus  until  the  part  desired 
lo  C4itch  is  reuched.  Duriug  the  introduction  of  the  internal  hand  the  other 
hand  nutst  be  placed  over  the  uterus  externaUy  to  form  a  couoter-pressuru  to 
any  forcilile  interual  manipulation,  so  that  overstretching  of  the  vagiual 
altaehmeuts  of  the  uterus  may  be  preveuted  and  at  the  same  tirne  aasist 
in  bringing  the  fcetal  parts  nearer  the  inside  hand. 

In  poilalic  version  a  much  debated  point  exi8t8  as  to  which  foot  or  knee 
ia  to  Imj  grasped.  In  dorso-anterior  cases  it  is  almost  univerBally  agreed 
that  either  which  is  Hrst  met  \vith  should  lie  8tMze<l,  bul  in  dorsoposterior 
poaitinns  tbere  is  much  difference  of  opinion  amoug  authuritjrjj.  In  the 
inaJQrity  of  instances  it  is  found  that  tho  part  which  is  griis]>exi  vvill  rotate 
«nteriurly  \vhen  puUetl  on,  and  thus,  by  grasjiing  the  upjnir  or  further  knw, 
the  entire  fietus  will  be  made  to  rotate  on  its  long  axis,  which  mav  aasist 
greatly  in  the  diHl'Mlgmeut  of  the  presdntiug  part  should  it  l>e  alreaay  tix6d 
(Figs.  5  and  6).  Having  seizcd  the  part  aiesired,  elo\v.  gcntle,  and  8teady 
iniction  must  uowlie  nmdewhile  the  opix>site  pole  is  preuKod  in  th«  opposite 
idirection  by  the  external  hand.  Duriug  {uiins  ali  rnanipulatious  are  to  be 
After  version  has  been  completed  and  the  fout  dragged  into  tbc 
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vagina,  the  e.vpulsion  should  Le  left  to  uature  and  treated  as  au  ordinary 
breech  čase,  unless  epecial  indicatione  are  preeent  for  immediate  delivery. 

With  the  uiembraneR  immedia.tely  previouslj  intact,  or  but  recently 
ruptured,  vei'siuD  is  iisually  an  extremely  simple  operation,  but  in  caaes 
where  the  liqiitn"  .imnii  lias  bt;en  tor  long  drained  away  and  the  uteinas 
tirmly  retracted  ou  llie  cliild,  the  difficulties  and  riskR  are  very  great  and 
souietimes  insiuperuble.  Here  the  lower  lateral  segment  \vill  be  tbund  ex- 
tremelj  thinned,  and  auy  ibrcible  mauipulatiou  mast  result  in  nipture.  It 
need  hardly  be  stated  that  in  these  eaaea  ilie  greatest  čare  and  geutleneaa 
must  l>e  exerci8ed  in  the  maufcnvre.  When  the  shoulder  is  impacted  in  the 
pelvia  turning  is  miich  expedited  by  the  apphcation  oi"  a  nttose  of  tapo  round 
the  ankle,  by  whioh  tractton  niav  be  ni.ide,  while  at  the  same  tiiue  the 
shoulder  sliouUl  be  gently  piished  in  an  npward  direction  (Fig.  7). 

Should,  froin  thiniiing  of  the  uterus,  rupture  be  leared  decapJUition  of  the 
child  ia  to  lie  preferred.     Tliis,  fortunately,  h(iwever,  is  rarely  neces8ary. 

The  danger«  of  veraicn  are  maiuly  sepsis  and  rupture  of  the  uterus,  both 
of  vvhicb  are  avoidable,  the  first  br  careful  attention  to  antisepsis  and  asepsis, 
and  the  seeond  by  the  recognition  of  t!xi.sting  conthtion8,\vhičh  must  lead  every 
intelligent  practitiouer.  troui  his  knovvledge  of  general  principles,  to  exerci8e 
the  neceHsary  aniount  of  eautiou  wlaeh  is  rerpiired  in  dealing  with  a 
mechaaical  problem  where  the  conditiona  must  vary  in  each  individual  čase. 


Practical  RuLEa  kok  Turning. 


1.  If  labour  not  yet  begun,  try  external  method. 

2.  If  labour  commenceil,  membranes  unruptured,  and  os  uteri  8lightly 
dilated,  try  external  metliod. 

3.  If  membmnes  unruptured  and  os  uteri  8ufficiently  open  to  admit 
three  Hngers,  try  either  external  or  bipolar. 

4.  Bipolar  method  Bpecially  iudicated  in  plac-enta  prsevia  with  os  uteri 
partially  open. 

5.  If  nieinbranea  unruptured  and  os  dilated  8ufficiently  to  let  hand 
through,  try  bipolar  method  firat  in  ali  casea  if  no  htirry ;  if  hurry  nece88ary 
perform  iuternal  veraion  at  once. 

6.  If  membranes  ruptiired  internal  method  is  alone  a%'ailable. 
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Einhr\ji)tomy  (Gr.'E/ijQpw)To/xiia)  and  embn/ulcia  {Gr.'E/xfij)vov\Kin)  are  terms 
«ilternatively  applied  from  ancient  tiiues  to  delivery  brought  about  through 
mutilation  of  the  infant.  The  former  term  is  expres8ive  of  the  procedures 
that  imply  the  cutting  to  pieces  (Gr.  r/jfivo)  of  the  embryo  or  fcetua,  \vhilBt 
erabryulcia  expre3ses  the  draggiug  out  (Gr.  f Aaci>)  of  the  luangled  remains. 
Cases  of  embryotoHiy  are  sometimes  described  aa  casea  of  crauiotomy, 
cephalotrip8y,  etc.  according  to  the  method  adopted  for  securing  the 
delivery.     For  agea  phy8ician8  and  surgeons  who  were  called  in  to  see 
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women  in  dilfieult  lahours  knew  no  other  way  to  save  the  mother  but 
to  Hticrifiee  the  life  of  tho  child,  huckinj^  it  to  pi(x;e8,  fracturing  ita  bonea, 
and  extractiug  it  witlj  hooks  or  ]tiiicers.  Version,  the  Forceps,  luduction  of 
premature  laboiir,  Syiaphysiotomyj  and  the  Cjesarean  sections,  have  limited 
the  range  of  application  of  eiubryotomy,  bo  that  some  obstetriciaus  have 
expre88ed  the  opinion  that  iniprovemeuts  in  these  other  operations  should 
enable  the  practitioner  to  dispense  altogether  with  a  pr<xjea8  that  necessi- 
tatea  tho  death  of  t!»e  infaut.  We  luive  not  yet,  however,  attained  to 
this  desirable  ideal,  and  tho  practitioner  stili  meets  with  caaos  both  of  head 
and  of  tnink  presentation  where  he  finds  hiniself  warranted  and  even 
coHipelled  to  have  recourse  to  embryotoniy. 


A.  In  Head  Preskntations 

Indications, — The  conditions  that  justify  or  re^uire  the  sacrifice  of  the 
life  of  the  child  are  U8ually  to  be  found  in  snch  disproportion  l>etweeu  the 
l^iasages  and  the  pasaenger  that  the  latter  cannot  be  paased  through  unlesa 
it  be  diminished  in  bulk. 

I.  Faufl  in  the  Pas8age.s. — There  are  different  forma  of  contraction  of 
the  Bony  Pdvis,  such  as  the  riekety,  where  the  contraction  is  niainly  at  the 
brim ;  the  kyphotic,  where  the  outlet  is  narrowed ;  the  osteomalacic,  vvhere 
the  whole  caual  is  uarrovved.  In  any  of  these  the  practitioner  uiay  hnd 
liimself  shut  out  from  deLivery  by  the  alternative  operations,  and  obliged  to 
have  recourse  to  perforatiou  of  the  head.  The  range  of  brini  coutrnction  in 
the  Goujugate  diarneter  would  Ije  betvveen  three  and  a  i|uarter  and  twu 
iuches.  If  the  contraction  ia  in  the  tranaverae  diarneter  there  would  be 
corresponding  dogrees  at  tlie  outlet.  Sometiinea  the  obstacle  is  dne  to  a 
morbid  condition  of  the  Soft  Canals,  aa  when  there  is  cancer  of  the  cervix  or 
cicatricial  contraction  of  the  vagina,  or  the  space  is  encroached  on  by  a 
uterine  or  ovarian  tumour.  In  a  maternity  hospital  such  caaes  vrould 
preferably  bc  treated  by  some  of  the  Ca*8areiin  methoda;  but  the  general 
practitioner  may  give  hia  patieut  the  beat  chance  of  recovery  by  leasening 
the  size  of  the  childs  head. 

II.  Fanlt  in  the  Passenger. — TJndue  size  of  the  foetal  head,  or  a  brow 
or  face  presentation  in  a  8lightly  narrowed  pelvis,  or  locked  twina,  niay 
neceasitate  the  operation. 

III.  Co7iiplcx  Labours. — In  some  caaes  of  convulsions  or  hiemorrhage 
or  nipture  of  uteriis,  vrhere  the  os  ia  stiU  imperfectlv  dikted,  the  mother 
may  have  a  chance  of  siirvival  if  the  fcetus  can  be  diminishud  in  si^e  and 
estracted  with  leas  distenaion  of  lier  part*?.  Where  the  infaut  is  already 
dead,  as  in  cuses  of  neglccted  prolapsus  funis  in  a  pelvis  measuring  some- 
thiug  uuder  four  inches  in  the  brim  conjugate,  the  dangers  to  the  mother 
wili  be  leasened  by  reducing  the  bulk  of  the  head. 

Aa  a  rule,  head-perforation  is  unwan"anted  in  a  woman  who  haa 
previou8ly  given  birtli  to  a  living  child  by  tho  natural  eftbrta,  or  \vho  haa 
been  delivered  by  the  aiiupler  operations  of  turuing  or  the  foiceps.  But 
malacosteon  may  cauae  an  incretiaing  difficulty,  or  tumours  maydevelop; 
or  the  head  of  the  later  child  may  be  of  larger  size  or  presont  leas  favour- 
ably  ;  or  a  complicatiou  may  arise  requiring  the  graver  interforence. 

StaoEs  of  the  Opekation. — There  are  three  distinct  stages  or  ateps  in 
the  procedures  involved  in  the  coinplete  artiticial  delivery  of  a  child  that 
haa  the  head  reduced  in  aize. 

I.  Pe-rforation.  —  The  operator  must  firat  make  an  opening  in  the 
preaenting  part  of  the  crauial  vault. 
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(1)  JnstruTnents  to  he  used. — Ist,  In  a  caae  of  hjdrocephalus  with  wide 
Butiires  it  will  usuallj  be  bcst  to  puncture  simplj  with  a  tine  a«piratory 
trocar.  2ud,  In  the  more  trequent  oonditions  tlie  l>oneB  may  l>e  pieroed 
with  a  Knife,  Eistoury,  or  Špike,  of  which  many  ^aritHio.s  liave  l)een  cou- 
trived,  sometiines  cnrved,  sometimes  straight,  soniet-iuiea  sheathed.  Srd, 
More  etfectivelj  ihe  opening  may  be  made  with  a  pair  oi"  lung,  strong 
Scisaora,  provided  with  shoulders,  wLieh  prevent  them  from  sinking  too 
far  tlirough  the  skull.  When  the  handles  are  separated  the  points  are 
piilled  apart  to  enlarge  the  opening.  Ot"  this  varietj  Smellie's  scissors 
(see  Fig.  1)  may  serve  aa  a  t>'pe.  4th,  Better  stili  are  the  reribratora 
that  have  the  cutting  edge  of  the  blades  tnrned  outvvards,  and  the  blades 
not  cmssiug  at  the  jointj  bnt  hinged,  so  that  wheu  the  handles  are 
couipreH8e<l  the  points  of  the  blades  are  separated.  Sir  J.  Y.  8impson'6 
perforator  (see  Fig.  2)  is  the  inost  widely  employed  instrument  of  this  con- 
struction  in  this  country,  and  Blot'8  in  France.  5th,  In  Germany  wide  use 
has  been  made  of  Trephines,  which  are  alleged  to  have  the  advantage  of  pro- 
ducing  an  opening  with  clean-cut  edges.  and  so  of  diniinishing  the  dangers 
that  arise  from  the  presence  of  protruding  fragment-s  and  loose  spiculae  of 
bone.  Gth,  The  Ba8ilyst  pnssesses  the  adv^untages  of  both.  If  it  be  .screwed 
into  the  vault  as  far  as  the  ahoulder  and  theu  \vithdRivvn,  a  round  aperture 
is  left  vvith  sinooth  edges,  through  which  the  crunial  contents  may  escape 
as  after  the  nse  of  a  trephine.  But  in  most  instances  a  wider  aperture 
is  demanded,  and  this  is  produced  w!th  the  lHisilyst  when  the  handles 
are  compressed  and  the  points  of  the  blades  forced  apart. 

(2)  Frelhninanf  Measare^.  —  Before  p*roceeding  to  operate  the  prac- 
titioner  has  some  points  to  consider:  Ist,  Ile  \vill  have  the  patieut 
anassthetiHed.  2ud,  Ile  will  have  the  patient  placed  in  the  left  lateral 
position  with  her  knees  bent  up  and  her  hipa  at  the  edge  of  the  bed.  It 
is  sometimes  more  convenient  to  have  the  patient  in  the  supine  posture 
when  she  is  asleep  vcith  ehloroform.  3rd,  Bowela  and  bladder  mu.st  be 
empty.  4th,  Provision  should  be  made  for  receiving  and  covering  up 
fragmente  of  bone  and  the  cranial  contents.  5th,  The  operator  must 
make  one  moro  careful  exaininatinn  to  make  out  clearly  the  proniontory 
of  the  sacnim,  the  margins  of  the  os  uteri,  and  the  exact  position  of  the 
head.  6th,  An  aasistant  keeps  the  head  fixed  at  the  brim  by  pressure  from 
above  through  the  abdominal  \valls. 

(3)  BulesfoT  Perforatinff. — Ist,  The  Perforatorj  held  in  the  right  hand, 
is  guided  to  the  head  by  the  fingers  of  the  left,  whicli  are  touching  the  part 
selected  for  perforatiou.  2nd,  The  point  of  the  instrument  is  directed 
against  a  bone.  In  a  llat  pelvis  this  will  u8ually  be  a  parietsd  bone.  In 
the  justu-miuor  it  may  be  tlie  occipit;il.  In  brow  and  faee  presentations 
the  frtintal  bones  will  l.ie  struck.  It  is  important  to  pierce  a  bone  and  not 
merely  to  go  through  a  suture  or  fontanelle,  else  the  edges  of  the  bones 
may  come  together  after  the  in.-^trunient  is  \vithdrawn,  autl  little  coUapae 
of  the  akull  be  produced.  ?trd,  The  perforator  should  be  directed  against 
the  bone  at  a  right  anglo  to  avoid  the  risk  of  its  slipping  on  the  surface. 
This  rule  is  more  needful  to  be  observed  with  the  older  perforators  than 
with  the  bjisilyst,  the  point  of  which,  \vith  its  double-threaded  8crew,  lays 
hi>ld  at  once  of  the  scalp  and  cannot  alide  otf.  4th,  Screvv  in  the  instru- 
ment up  to  the  slioulder  and  open  it  widely  and  crucially.  To  obtain  a 
wide  gap  in  the  vault  it  may  be  necei^Ha^y  to  turu  it  in  diHerent  directions 
and  expand  it.  5th,  Advance  the  instrument  iutn  the  brain  and  te<ir  and 
break  down  as  thorouglily  as  po.ssible  aU  the  cerebrum,  cerebellum,  tentoria, 
and  the  ganglia  at  the  base,  otherwi8e  the  chdd  may  be  extracted  a  living. 
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breathing  horror.  When  quite  dead  a  softeniDg  of  its  texture8  immediatelj 
ensues  which  facilitates  its  delivery.  6th,  Waah  out  the  cranial  cavity  and 
the  maternal  canals  vrith  an  antiseptic  lotion.  7th,  Kemove  \vith  the 
fingers  or  a  pair  of  pincera  anjr  loose  fragments  of  bone  from  the  edgos  of 
the  opening  in  the  skulL  In  some  cases  the  head  may  be  found  80 
diminished  in  bulk  as  to  be  capable  of  eipuleiou  by  the  parturient  power8, 
aided,  perbaps,  by  traction  fix)m  below  with  the  tinger  of  the  practitioner 
paaaed  througli  the  opening,  or  by  the  pressure  of  the  assistants  hands 
abov&  UsuaUy,  however,  it  becomes  nece88ary  to  have  recourae  to  further 
reduction  of  the  size  of  the  head. 

1 1.  Htad  Cortiminution. — MaDy  methoda  have  been  adopted  for  break- 
ing  down  the  bones  of  the  head,  and  maay  instrumenta  have  been  contrived 
for  the  purpoee.     They  may  aH  be  grouped  in  tive  categories. 

(1)  Craniotomi/. — The  earliest  uiethod  consisttjd  in  laying  hold  of  the 
plate8  of  bone  round  the  edges  of  the  gap  made  iu  the  vault  and  brealdng 
off  and  removing  the  fragmente  morsel  by  morsel.  The  archaic  \vriter3  on 
obstetrics  desc-ribe  pincera  usetl  for  the  purpose  ,  aml  the  Lyon'8  forceps  and 
countless  other  modem  varieties  are  oaly  moditications  of  the  ancient 
implements.  A  t  the  best  an  operator  can  only  suoceed  with  them  in 
picking  away  the  bones  of  the  roof  and  sides  of  the  skulL  After  his  mo8t 
tediouB  efforts  the  bones  at  the  base  remain  unbroken  (see  Fig.  3). 

(2)  CrpfiolotripsJ/. — It  wa8  an  important  advance  that  wa8  mnde  lty 
Auguste  Baudelocque  when  he  contrived  the  cephalotribe.  Thia  is  in 
esseuce  a  pair  of  j>owerful  forceps  provided  with  a  scre^ng  appnratus  at 
the  handles,  by  nieans  of  which  the  blades  that  embrace  the  head  are 
brought  together  so  clo6ely  as  to  crush  and  compress  the  whole  skulL 
Variously  moditied,  it  vas  for  many  year8  the  favoiirite  implement  ali  over 
the   Continent  for  the  head-reduction  of  the  infant.      But   its   use   was 

nded  with  some  serious  drasvbacks.  The  introduction  of  the  thick 
es  into  the  cavity  of  the  uterus  carried  witb  it  the  risk  of  the  entrance 
of  septic  genns  into  tlie  bruLsed  maternal  tiffiues.  Whikt  it  «flectually 
crushed  the  bones  in  fiattening  the  head  in  une  diametcr,  it  lengthened  it 
in  another.  It  proved  so  uu8ati8factory  as  an  eixtractor  that  some 
obetetricians  used  it  only  to  crush  the  head  by  repeated  applications  jf 
need  were,  and  left  the  expulsiou  to  the  natural  eflforts,  or  bati  rocovirse  lo 
tuming. 

(3)  Cepkalotomif. — The  propoeals  to  displace  the  cephalotribe  by  instru- 
meuts  that  vrould  cut  the  head  in  silces  did  not  approve  themaelvea  to  the 
general  profession.  The  Labitom  of  von  Kitgen  was  never  used  outaide 
Oieaaon.  The  Saw-forcepe  of  van  Huevel  made  with  a  eingle  cbaiu-savv  had 
for  a  tirne  some  vogue  in  6elgiim:i,  and  stimulated  Tamier  to  construct  and 

one  witli  a  double  chain  that  could  cut  the  head  into  three  šHCtious. 
they  have  b<jth  fallcn  into  desuotude,     The  Wire-6cra8eur  propoaed  for 
by  Kober  t  Harncs  is  not  eaflily  applied. 

(4)  Cranioclasvt. —  In  1858  Sir  J.  Y.  Simppon,  examining  tho  head  of 
cluld  that  hc  had  extraeted  vrith  unusual  facilitv  aft«.ir  fnicturing  the 

68  wit]»  a  Murp}iy's  (;mniotouiy  forueps,  found  that  theootjiput  luid  be«n 
brokcn  oloce  to  the  forameu  magnum.  He  recognised  the  ne<:<««ity  for 
facilitAting  the  pr«x«s8  in  every  t^ano  by  fracturing  the  Ijase  of  the  skuU,  aud 
contrived  the  Cranioclast  for  the  pur^Hise.  .M<xiitied  by  Carl  Brauu  von 
3''ernwald,  the  cranifKjbujt  haa  almo«t  evL*ry where  »uperseded  the  cephalotribe 
l{Fig.  4).  In  uaiug  it  the  s^ilid  blitde  'w  intnHlucc^l  into  the  opening  made 
in  the  vault,  the  f«>ucstntted  blado  is  applied  outaide  the  hu>ul,  prefembly 
ver  llie  o(x:iput,  the  imui  of  it  oarried  as  far  as  poasible  to  the  no(;k  of 
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the  child.  With  a  twi8ting  movement  the  bones  in  the  grosij  of  the  bladfl 
are  broken,  and  with  the  hold  that  has  been  obtained  the  operator  makes 
)in  effort  at  extraction.  II'  the  head  does  not  offer  to  descend  easily  he  may 
relax  the  grasp  and  a^jplj  the  outer  blade  to  the  side  of  the  head  or  over 
the  frontal  bunes,  so  aa  to  fracture  the  skull  more  eflectuallj. 

(o)  Bajdli/sis. — Wheu  it  is  reiiiembered  that  the  firmjUnjielding  baseof  the 
skull  is  the  greatest  obstacle  to  tho  escape  of  tlie  head,  it  becomes  obvious 
Lhat  the  ideal  operation  must  be  directed  toward8  the  breaking-up  and 
looseuing  of  the  basic  bones.  Witli  tliis  view  Fabbri  of  IJologna  proposed 
tlie  uae  of  a  pair  of  bone-phera  fashioned  like  a  pairots  tie^ik,  wliich  he 
described  as  a  tenaglia,  and  whicli  is  intanded  to  gouge  out  fragments  of 
the  aphenoid  uiid  neighbouring  bones.  Hubert  of  Louvain  follo\ved  a  pro- 
cedure whieh  hc  dcscribed  at  tirst  aa  Spheuutrt-sia  and  aftervvards  Trans- 
foration.  It  wa8  eftected  by  nieans  of  an  instrument  cuneisting  of  a  long 
rod  with  a  bulbous  point  that  could  be  acrewed  through  the  vault  and  on 
into  the  base  ol'  the  skull,  aud  of  a  blade,  resembling  a  solid  lever,  to  be 
pasaed  roitnd  the  head.  The  blade  and  rod  can  be  lixed  close  to  their 
handles,  and  are  ao  construcU?d  that  the  point  of  the  screvv,  when  it  has 
pierced  the  lloor  of  the  akull,  is  received  into  a  deprcsHJon  close  to  the  tip  of 
the  blade.  The  Baslotribe  of  Taruier  is  of  Bomcwhat  similar  conefcruction, 
but  is  provided  vrith  two  blades,  so  that  if  the  compressiou  from  one  side 
prove  insuHicient,  the  secoud  bkde  can  be  applied  to  crush  the  head  from 
tlie  opposite  direction.  The  Basily8t,  which  we  have  seen  to  produce  most 
8atisfactorily  the  ueces8ary  aperture  in  the  crauial  vaidt,  \vaa  contrived 
especiallj  to  l>e  useil  for  tearing  up  and  dissolving  the  basis  crauii.  Wheii 
the  point  haa  lieen  Hcrewed  into  auy  ])art  of  the  base,  and  tlie  handles  com- 
pressed,  the  bones  are  not  merely  perlbrated,  but  toru  apart.  The  perfora- 
tion  and  dilaeeration  may  be  appUed,  if  need  be,  to  several  of  the  bones — 
the  ethiuoid,  the  sphenoid,  the  petrous  portion  of  the  temporal  or  btisilar 
portious  of  the  occiput — and  such  a  complete  dissolution  of  the  base  effected 
as  to  aliow  of  ea8y  collapse  and  ci  nnpression  of  aH  the  skull.  Further, 
crushing  the  head  ia  brouglit  abuut,  wheu  it  becomes  necessarj,  by  applying 
the  tnu^tor  blade  for  the  piirpose  of  immediaLe  delivcry.  This  fits  to  the 
perforating  part  of  the  instrument  as  the  fencstrated  blade  of  the  cranio- 
elast  fits  its  solid  blade,  and  gives  to  the  basilvst  aU  the  additional  value  of 
the  eranioclast  as  an  extractor  (see  Figs.  5  and  G). 

III,  Extraction. — If  the  head  is  etfectively  comminuted  the  eipulsion 
may  be  left  for  a  tirne  to  the  natural  ettbrts.  The  soft  parts  betvreen  head 
and  pelvLs,  being  reUeved  of  pressure,  recover  their  oirculation.  and  alIow  of 
the  more  da8y  transit.  The  uterus,  after  retractiag,  reaumes  its  contrtuj- 
tions  more  vigorou8ly,  and  if  it  succeeds  in  expeUing  its  contents,  as  it  is 
now  iree  to  do,  there  is  less  risk  of  trouble  in  the  third  stage  and 
subsequently. 

In  uupst  instancea  the  practitioner  finda  it  desirable  or  nec6ssary  to 
proceed  to  the  extraction  of  the  inutilated  infant.  At  one  tirne  hooks, 
blunt  or  sharp,  single  or  double,  were  applied  iuside  the  skull  or  outside  the 
acalp,  to  get  purchase  for  traction.  The  hooking  out  of  the  fcetus  is  now 
almost  obsolete.  The  cephalotribe,  powerful  as  a  crusher,  fails  as  an 
extractor,  for  it  is  apt  to  slip,  and  it  is  difficult  with  it  to  adapt  the  head 
to  tlie  jtelvic  diauieters.  The  eranioclast  or  the  ba8ily8t-tractor  haa  the 
advauta<^e  of  nitroducing  only  the  one  (feneatrated)  blade  into  the  cavity  of 
the  iiterus.  the  other  blade  plays  ita  part  cntirely  \vithin  the  cranium. 
They  allow  of  the  lulaptation  of  the  heatl  to  the  configuration  of  the  pelvia 
in  ali  its  planee,  and  in  dragging  on  the  occiput  tend  to  elongate  the  head 
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in  sugar-loaf  fashiou.  In  extraGting  the  operator  (1)  will  see  that  he  has 
taken  a  secure  hold  of  the  heaJ,  and  it  will  be  more  satififaotorilj  done  if 
the  outer  blade  be  placed  over  the  hindhoad.  (2)  He  will  aee  that  the 
jttgged  edges  of  bone  are  covered  vvitJi  the  scalp,  keepiug  the  fiugera  of  his 
left  hand  in  contact  with  the  head  whilat  lie  pulls  vvith  the  right  hand. 
(3)  He  wiU  make  tractiou  during  the  pains,  and  make  «ure  that  the  uterue 
is  folJovnng  and  aida  in  the  progress  of  the  fcetus.  (4)  He  vvill  puli  in  the 
projior  ases  of  the  dilfereut  parturient  planeš.  (5)  He  must  be  prepared  in 
Bome  caaes  to  leasen  the  bulk  of  the  truuk,  aa  by  cleidotomy.  (6)  He 
abould  in  aH  oases  make  careful  examinatioD  of  the  matemal  canals  after 
the  laljour  ia  over  to  see  if  there  be  auy  Bpicula  of  bone  left  or  any  laoeration 
that  uiay  need  repair.  It  goes  without  8aying  that  the  vvhole  procedure 
must  be  conducted  on  aseptic  priuciples,  aud  that  after  such  an  operation 
it  wiU  Ik!  desirable  to  vvash  out  the  uterine  ca'vity  with  an  antiseptic  douche, 
or  at  least  with  bot  sterilised  water. 


I 


B,  In  Tkunk  Prksentations 

Inpications. — Tliere  are  a  few  cases  of  narrow  pelvis  where,  after  the 
head  has  been  crushetl,  ttie  thorax  fails  to  enter  the  brim,  and  it  beconie» 
ueoeasarj  to  lesseu  the  trunk  alBo.  But  it  is  U8ually  iu  cases  of  trausvcrse 
preseutation  that  the  nece88ity  arises  for  breaking  up  the  trunk.  A  shoulder 
is  presentiug,  possibly  the  arm  has  fallen  to  the  vulva ;  the  water8  have 
aU  eacajied ;  the  ut^rua  is  closing  finnJy  round  the  foetus,  whioh  becomes 
inipacted  at  the  brim  and  cannot  be  driven  through ;  the  lower  uterine 
secment,  the  cervix,  and  the  vaginal  roof  are  ali  becoming  stretched  aud 
thinned,  and  in  danger  of  rupture.  The  child  is  vorv  likelv  nlroady  dead  or 
dying.  so  that  there  is  no  hoj)e  of  rescuing  it  by  turuing.  which  woald  now 
be  daugerous  to  the  mother.  Her  only  chance  lies  in  deliverj  by 
embryotomy. 

1'ROCEDURES. — Thero  are  diflerent  procedure«  that  the  practitioner  mav 
adopt  in  seeking  to  effect  a  diminution  in  the  size  of  the  passenger.  Some 
have  begun  by  removing  the  arm,  cutting  it  ofiF  at  the  shoulder  joint,  or 
bettcr,  pasHing  a  finger  or  hook  or  forceps  through  the  wound  in  the  axilla 
and  bringing  away  the  scapula,  aud  perhaps  the  clavicle,  along  with  the 
prolnpsed  extremity.  Such  mutilation,  however,  Ls  uKuuUy  futile.  It  doea 
uut  rt^lune  tlie  bulk  suf1iciently  to  make  version  aafe  or  to  allow  of  the  ex- 
putsion  of  tliti  in  fant;  and  the  operator  haa  deprived  himself  of  the  Bafest 
medium  for  traction  on  the  trunk  if  he  removes  the  ami  and  then  tinds  that 
he  has  to  eviscerate  the  cavities  or  break  through  the  sj»inal  coluran. 
CIeidotomy  (division  of  the  clavide),  wliich  allowH  of  some  d«.'gi-ee  of  coUapse 
of  the  upper  i>art  of  the  trunk,  and  may  faeilitatc  extrat:tic»n  through  a 
pelvis  that  has  required  head  comminution,  is  of  little  nr  no  avail  iu  truns- 
verse  presen  tations, 

I.  Eviaceration. — DoUvery  has  often  beenefiectcd  by  opening  the  thorax 
and  alKlomen  vvith  some  variety  of  perforator  and  di8emb«.»welling  the 
fo:tus  with  the  foR-ej)«  or  tingers.  This  Kvisceralion  ur  ExenliTntion,  os  it 
hns  B<^jmotime8  Itccn  nilled.  Aoi\9  not  usuallv  secure  Hunicicnt  diminution  of 

I  the  bulk  of  the  i  u  fant  to  allow  of  its  extraction.  It  oiily  lt4«seuH  the  Hoft 
Btrueluri!M  and  Icjivejt  untouched  the  spinal  colunm,  the  rcsistauoe  of  which 
constitutt)H  tho  great  diniculty  to  the  passage  of  the  trunk. 
II.  Decajniation. — If  tlie  epinal  column  can  bo  sovered  in  tho  oor\'ical 
regiou  by  Dccapitation  of  the  ftttus  ihc  difliculty  w  ovorcomo.  DiffiTent 
aiHhodfl  have  buen  adopted  for  Bi^iMiruling  the  hciid  frtim  tlie  trunk.  (I) 
\ 
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The  neck  has  been  divided  from  below  upvvards  witli  knives  or  Bcissore,  a 
inethod  dangerous  both  to  the  maternal  tissues  and  the  fingers  of  the 
operator.  (2)  E,anisbotham'H  sharp  hook  carried  round  tlie  neck  wa8  at  one 
tiiue  tlie  approvcd  impleiuent  for  cutting  througli  Irom  ubove,  But  ita 
euttiiig  edge  on  the  conca\dty  of  the  hook  wa8  ako  not  free  from  danger  to 
niother  or  operator.  (3)  The  chain  or  wire  of  an  ecraseur  has  been  used, 
but  the  obatetriciau  may  have  diflicultj  in  getting  the  chain  or  the  vdre 
adapted  to  the  neck.  (4)  Pajot  had  a  special  hcmk  constructed  for  carrjing 
a  loop  of  whip-cord  or  strnng  twine  round  the  neck.  A  stout  copper  vdre 
bent  double  wiu  be  curved  8o  aa  to  go  round  the  neck,  and  aa  it  is  with- 
drawn  it  can  carry  back  the  cord  which  is  to  be  used  for  saveiug  through 
the  neck.  (5)  Braun'8  decapitator,  which  is  a  loug  bhmt  liook  like  a  boot- 
bookj  iH  the  simplest  aud  safest  of  ali  the  decupitatiag  iinplements,  The 
curve  of  tlie  hook  i3  amall,  so  tliut  it  is  relativelj  easj  of  application  ;  a  half 
tvvist  usually  Hutlices  to  brejik  the  vertebral  column,  and  an  additional  twiat 
or  two  tears  through  the  soft  jjarts  as  well. 

Delivery  by  this  method  implies,  firat,  the  Decapitation  itself ;  second, 
Extraction  of  the  Trunk  (this  will  u8U!vlly  be  hrought  about  by  pulling  on 
the  protrudod  arm);  third,  Birth  of  the  detaclied  Head.  This  uiay  be 
eflected  by  pressing  uix)n  the  uterus  frora  above,  but  sometimes  the  head 
recjuirfis  to  he  laid  hold  of  with  forcepa,  or  some  kiad  of  hook,  or  to  be  per- 
forated  and  extracted  with  a  crauioclast  or  basiljst. 

III.  Spondylotmm/  OT Spondyloli/sis. —  In  someca-ses  the  neck  is  not  acces- 
sible.  The  trunk  of  the  fa?tu8  has  got  jammed  into  the  pelvia  \vith  the  head 
above  the  brini,  so  tbat  decApitation  is  iuipossible.  In  auch  cases  Sir  J.  Y. 
Simpson  proposod  the  use  of  the  Spondylotome  for  cuttlng  through  the 
spinal  column  iu  its  most  accessible  jmrt,  iisually  in  tlie  dorsal  region.  The 
spondylotome  is  a  pair  of  strong  scisBors,  one  blade  of  which  is  sharp-pointed 
for  perforating  the  thorax,  vvhilst  the  other  probe-pointed  blade  is  passed 
outside  over  the  vertebral  column,  so  as  to  cut  through  the  spine.  A  pair 
of  bone-pliers  may  he  used  for  the  purpose.  W]ien  the  vertebrtd  column 
has  been  tluis  divided  the  trunk  can  be  doublod  together,  and  may  be 
espelled  by  the  natural  efforts  aided  by  pressure  from  above  or  traction 
from  belnw  with  a  hook  or  cranioclast.  On  the  dead  fostus  in  a  phantom 
it  has  been  found  tliat  t!ie  basilyst  ean  be  made  to  perforate  and  tear  up 
the  apinal  column  even  more  thoroughly  than  the  cutting  instrumenta,  and 
its  use  as  a  Spondyloly8t  is  attended  with  this  advantage,  tbat  after  the 
verttibne  have  been  broken  the  tractor-blade  ean  lic  at  once  applied  outside 
the  trunk  so  as  to  facilitate  the  extraction  of  the  infant. 


6.  87mphysiotoiny 

Ali  extremely  clear  and  judicious  estimate  of  the  relativo  position  of 
this  to  other  obstetric  operations  has  recently  been  given  by  Professor  Bar 
in  his  Le^ons  de  pathologie  ohstetricale.  Combining  his  own  results  in 
23  caaps  with  those  of  Pinard,  Zvveifel,  and  Kiistner,  he  finds  that  the 
present  matemal  mortaUty  in  BjTnphyBiotomy  is  7"45  per  cent,  and  the 
infantile  mortality  9'3  per  cent. 

Indications. — Symphysiotomy  came  on  the  field  in  the  intorests  of  the 
raothers  vvhose  lives  were  sacrificed  in  Cjesarean  operations,  and  whil8t  it  is 
Ktill  cho.9en  in  certain  cases  as  a  safe  alternative  to  thcse  procedurea,  its 
employment  is  more  urgently  advt^cated  iu  the  iiitereata  of  the  infants 
vvhose  lives  are  sacrificed  in  ombryotomy  operations.     It  is  intended  to 
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len  the  CAnals  with  1«S8  daufjer  to  the  inother  tl)an  was  inipUed  in 
ining  the  peritoneal  cavity  and  the  uterus,  and  it  aUowa  ot'  the  passage 
nf  the  undiminished  head  of  the  iofant  in  caaea  of  pelvic  contraction.  The 
form  of  pelvic  contractiou  to  which  it  is  be-st  adapted  is  the  pelvis 
ceq'uabilitcr  justo  mi/tor.  b\it  it  is  had  recourse  to  a\&o  in  the  ricketv  and 
OBteo-molacic  pel  ves.  Iji  the  Naegele  ijelvis,  as  Farabceuf  has  ahovvm, 
section  of  the  s)Tn])hysi.s  should  be  avoided,  und,  iustead,  the  innomiuate 
bone  on  the  uide  of  the  sjuostotic  aacro-iliac  joint  should  be  8awn  through 
the  iflchio-pubic  rami,  so  tis  to  allow  of  expan8iou  of  the  bonv  girdle  at  the 
double  hinge  of  the  ajinphjsis  pubis  and  of  the  healthj  sacro-iliac  joint. 
Symph}'3iotouiy  has  bcen  perfomied  in  vvomen  with  pelves  measuring  aa 
much  a»  9  cm.  (3|  ins.)  iu  the  conjugate  of  the  brim ;  but  we  exi)oct  in 
pelves  \\iih  this  spac^  to  \vitniK8  the  birth  nf  the  child  under  the  natural 
effort«  or  \xi\h  the  aid  of  forcej«  ur  tumiug.  On  the  other  hand,  vvhere 
the  conjugate  is  redncetl  to  2A  ina.  (63  cm.),  it  is  hardly  possible  that 
Huflicient  expaneion  would  occur  for  the  extraction  of  a  liviug  child,  unl^s, 
accordi«^'  to  the  suggestion  of  Novi.  8ymphyaiotomy  be  oonjoined  \vith 
induction  of  prematnre  labour.  MoTiHRai'8  minimum  conti*action  of  the 
cfmjugate  of  67  centiraetres  (2§  ins.)  should  be  maintained  as  the  utmo8t 
limit  in  thi.s  diivctiou  for  Bymphy8iotomy  interference,  and  9  centimetrea 
(3J  iuH.)  in  the  oiher,  und  the  operation  «hould,  tis  a  rule,  he  reserved  for 
multijrtirous  women,  iu  whom  the  dilatation  which  the  saft  parts  have 
undergone  during  their  previous  labtjure  will  lessen  the  dangers  l>oth  to 
mother  and  child,  The  operator  must,  of  course,  make  »ure  that  the  infant 
is  alive  and  vigorous. 

yftth/Hh  of  OjKfnhn;/. — Considerntion  has  to  be  given  to  : — 

I.  77«  /•'ir»t  Statit  of  iht  Labour. — In  some  cases  the  labour  is  alre«dy  so  far 
advancod  that  the  more  Btrictly  uuruiral  interference  is  at  once  demanae<L  In 
theM  patients  too  ofU-n  th«r«  liave  lieen  pre]iininary  attempts  at  delivery  with 
forceps  <»r  by  tuniing,  that  niay  have  seriou8ly  iinpaired  the  prognosia  for  mother 
and  c-liild. 

With  a  pelvis  at  the  higher  limit  of  contraction— say  froni  8  to  9  cm.  (3  to 
3j  in«.)  it  nmy  ho  penni.ssible  to  make  cautions  use  of  these  alternative  operations 
in  cas<.^8  wliere  yet  the  oj)«nitor  fears  he  muy  have  to  divide  the  !syuiphysi8  ;  but 
wbi're  the  oontractidn  approaches  the  lower  Hiiiit  such  interference  would  be 
fntilc  and  dangeroos.  OnJy  in  some  ca)>c»  of  niultiparous  women.  where  the 
operator  Ima  inaile  up  lii«  mind  eventually  to  dfli%er  by  tuming  and  extraction 
on  the  hnihn,  ho  niay  bring  about  the  prelin)inary  version  hy  exU*rnal  maiiipula- 
tiou.  or  by  the  lii-polar  nietho<l  wliilMt  the  uiembranes  are  stili  unbrok^n,  so  as  tO 
facihtAto  the  seizurc  of  th«  leg  when  the  moment  for  extraction  shall  liave  oom«. 
It  is  to  bc  remejnbered  that  in  women  witli  contracted  pelves  the  first  stage  of 
Uboar  is  apt  to  Ih?  pnjlonged,  and  it  may  sometimes  bt<  ot  advtintnge  to  pmmot« 
dihitatiim  of  tlw  cervix  and  of  the  vagina  by  means  of  douche«  ancf  liydro- 
Itit--  dilator«.  The  op«-rator  has  to  take  note  further  of  any  compbcation  that 
mAy  tie  prt-sont,  such  o*  prolapsu«  funis,  and  prenares  to  intervene  only  whea  th« 
Irst  ittagc  is  completed  and  the  cer\'ical  caiuuiK  iully  dilatcd. 

I I.  Thf  Divitu/n  of  ilu  SfnvphytU.—\X,  goe»  without  Baying[,  that  a«  ali  obAtetric 
procedures   shculd  w  carried  out  under  a«  aseptic  conditiona  as  possible.   so 

'  "     in  thii  surgical  intervention  opcratora  are  careful  to  have  the  trliole 

linal  and  |iudenda1  region  »havinl  and  cleaused,  and  the  parts  and 

^  f. ........... I       Three  different  methiMLi  have  been   adopted  in  cutting 

Ehroagh  tht 


1.  Thr  ^, 


Mttht>ih—'S\or\Kss.\\\  and  his  school  usuallv  »■"■•V.,  nn  in.M^^ion 


of  t|  ins.  to  2  lOK.  in  length  through  the  skin  and  subcutaneou-  the 

hypogastriuni  and  mon«  vencris.     The  lowf>r  oxtremity  of  the  ii    .  , .    ii.-ite« 

ju«t  aiKjve  tlio  iipper  margin  of  thf  sjTnphy8i«  pubin,  and  the  doep  part  is 
widened  by  »iJKuroting  some  of  the  mus<:ulnr  tibn»  from  the  pubio  bone.  An 
asnstant  pulU  th«  urrtlim  und  bliuldt<r  backwards  wit)i  a  mntiulic  cathet«r,  and 
th«  operator,  puMhing  his  iinger  down  behind  the  Byniphytiis,  dvtachia  th«  loose 
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retro-pubie  connective  tLssue,  and  guides  a  Galbinti  knife  down  below  the  lower 
margia  of  the  symphysiR.  With  tlus  knife,  probe-pointed  and  sickle-shaped,  with 
the  outting  ©dge  in  its  conciiNitjf,  lie  divides  the  interosseous  cartilage  and 
ligaments  irora  below  upwarcb  and  froni  behind  forwards.  until  a  creaking 
sensation  tells  him  the  section  is  complete,  and  he  feols  the  ix»dies  of  the  pubic 
bones  spring  apart.  Tliis  8yniphysiotoniy  is  thus  almost  a  subcutaneous 
operation. 

2.  The  Parisian  Mft/irHi.—M.  Pinard  and  his  confreres  divide  the  struetui"es  of 
the  nions  veneris  in  front  of  the  syinphysis  in  their  entire  length  from  alx»\  e  the 
pelvic  hrini  to  below  the  anterior  commiBsure  of  the  vulva,  close  to  the  clitoris,  by 
an  ineision  from  three  to  4  inches  in  length.  Wlien  the  pubic  joint  is  exposed  the 
lecti  in  the  upper  part  of  the  wound  are  sejmrated  to  allow  of  the  entrance  of  the 
Hnger  into  the  pre-vesjical  ca^'ity.  This  guides  the  bistoury  which  cuts  through 
the  symphysis  trom  aliove  downwards  and  before  backwards. 

3.  Tni  Leipzig  Mtthod. — Professor  Zweifel  makes  a  transverse  ineision  through 
the  structures  in  front  of  the  symphvsis,  a  finger^s  breadth  or  a  little  more  belaw 
its  upp<:<r  margin.  The  fascia  over  tne  joint  and  for  souie  distance  above  towards 
the  uiubilicus  is  laid  bare,  and  the  lips  of  tlie  vound  pushed  up  and  down  witli 
the  tinger-nail  till  ttte  lower  margin  of  the  sub-pubic  ligament  is  esposed,  The 
fascia  between  the  recti  is  now  divided,  and  a  tinger  being  pushed  down  into  the 
retro-pubic  space,  tiie  cartilage  is  cut  through  with  a  probe-pointed  knife  from 
!ibove  and  in  front  downward8  and  backwards. 

Some  ojKirators  have  had  difficulty  in  hitting  on  the  joint  ti.s8ues,  and  ha  ve  had 
recourjje  to  the  use  of  a  saw  or  chisel  to  divide  the  oss«5Us  structures.  This  adds 
greAt]y  to  the  dangers  of  the  ojieration,  and  where  pitients  survive  tlie  convales- 
cenee  is  pndonged  niid  perhaps  imperfect.  Dr.  Sannstein,  in  his  gradiiation  thesis, 
points  out  that  iii  TiO  \kv  cent  only  is  the  8yinpliysis  median  ;  in  33J,  per  cent  it  ia 
to  tlie  Icft,  and  in  KJ^  per  cent  t^)  tlie  right  of  the  middie  line,  and  that,  further,  it 
frcquently  slopes  towards  one  side  instead  of  being  vertical.  He  tiuds  a  guide  tO 
its  upper  margin  in  a  projection  that  can  always  be  felt  between  tlie  pubic  bones 
at  their  upper  margin,  and  tliat  is  continuetl  as  a  ridgo  on  the  pnsterior  aspect  of 
the  symphysis.  mien  the  symphysial  tissues  are  severed,  the  bodies  of  the  pubic 
lx»ue8  spring  apart  spontBneously  to  a  distance  of  2  to  4  cm.  (J  in.  to  \\  ins.)  If 
the  patient  is  in  the  »Vaicher  position,  with  the  legs  hanging  down  over  the  end 
of  the  table,  the  separation  is  greater.  Zweifel  avails  hiinsclf  of  this  tendeucy  of 
the  dependency  of  the  limbs  t«>  strain  the  syniphysial  structures  at  their  upper 
njargin  to  facilitate  their  section.  Where  n  greater  separation  of  the  ^»nes  is 
demanded  pressure  is  made  on  the  iiiside  of  the  lirtibs  flexed  up\vards  on  the 
abdomeu.  fliey  have  sometimes  l^en  semrated  as  nmch  as  ~!i  cm.  (3  ins.)  :  but 
a  separation  of  from  5  to  G  cm.  (i!  ins.  to  2g  ins.),  or  fully  two  tingors"  breadth,  gives 
the  full  advantage  of  the  expansion  wit.hout  endangoring  the  sacro-iliAC 
ligaments.  That  one  side  of  the  pelvis  is  moving  more  than  the  other  can  l>e 
recogniseiJ,  according  to  Saudstein,  by  notiug  that  the  upjK^r  luargin  of  the  less 
niobile  innominate  remains  at  a  higher  level,  and  then  it  becomes  nece8sary  to 
make  pressure  on  the  inuer  side  of  the  correspondinc  thigh,  to  stretch  the  sacro- 
iliac  joint,  and  to  prevent  the  sacro-iliae  ligaments  of  the  niobile  side  from  being 
undu]y  strained  and  torn.  Sometimes  there  is  free  bh^ding  from  the  incisea 
soft  fBirts  that  lias  to  be  checked  with  pressure  forceps,  or  bv  the  pressure  of  the 
tingcrs  of  the  assi.stants  who  are  oontrolling  on  the  two  si(ies  the  TOOvements  of 
the  limbs.  The  wound  is  packed  with  iodotorm  gauze,  or  otherwise  kept  from  the 
chance  of  any  germ-invasion,  whilst  attention  is  given  to — 

III.  Thf  Birtfi  of  tkf  ChiM.—'The  dilatation  of  the  pelvis  may  I>e  sufticient  to 
allow  of  the  expulsion  of  tiie  infant  by  the  natuial  powers.  During  the  transit  of 
the  head  the  pubtc  tjones  raay  be  further  separated  and  a  fresh  access  of 
hn'morrliage  set  up.  Hence  it  is  neces.sary  to  have  an  intelligent  a.ssistant 
at  each  side  who  wiU  keop  up  such  nressuro  on  the  trochanters  as  will  prevent 
undue  and  dangetous  tlistension.  \Vnere  the  partunotit  powera  ure  in.sufhcient 
for  the  expuLsion,  the  operator  iinist  have  recourse  to  the  extraction  of  the  infant^ 
either  by  means  nf  vciston  and  traction  on  its  leg,  or  by  application  of  forceps  to 
its  head,  accordiiig  to  the  conditions  that  emerge  in  each  individual  čase. 
Whcther  the  child  be  lx)rn  naturrt]ly  or  extracte<l  artificially,  it  has  to  be  borne 
in  uiitid  that  the  anterior  vaginnl  wan  and  the  soft  parts  in  relation  \vith  it  are 
deprived  of  their  usual  bouy  protection,  and  mfty  easilv  lie  stretehed  and  torn  to 
a  upgree  that  will  endanger  the  patienfs  life  or  render  her  recovery  iuiperfcct. 
After  the  birth  of  the  intant  the  obstetrician  sees  to  the  complete  evacuation  of 
the  uterus   and  its  usual   post-juirtutu  contraction    before  he  turns  again   to 
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(»Tnplete  the  surgical  intervention  necessarj'  to  secure  tlie  unioii  of  the  severed 
suffac«s. 

IV.  Closurf  i>f  thf  IVniitvl. — The  Neapolitan  procedure  at  this  stage  siiuply 
requires  the  carpful  suturing  of  tlie  supra -pubic  iiicisioo,  and  the  keejping 
together  of  the  l)odies  of  the  pubie  bones  ho  as  to  secure  the  reuiiion  oi  the 
sjuipljjsis  by  uieauB  of  carefullv  adjustetl  bandages.  OpeiatorB  wlio  Iinve  laid 
bare  the  pubic  bones  before  divjcling  the  symphysi8  ha  ve  in  some  instances  drilled 
the  liones  so  as  to  allow  of  their  being  kept  together  by  a  coiiple  t/f  iiietallic 
sutures.  For  the  most  part  it  has  l>een  found  suflicieiit  to  pass  silk  sutures 
tbrough  the  aponourotic  tissues,  and  after  the  sof  t  parta  of  the  wouncl  ha  ve  been 
duly  autured  to  apply  a  bandage  or  keep  the  pelvis  immobile  in  a  haminock  or 
in  a  special  fnimework.  Čare  inust  oe  observed  in  bringing  t^pether  the 
separated  bones  that  none  of  tlie  soft  parta  that  lio  behind  get  caught  ljetween 
them.  else  dainage  may  ensue  to  the  biadder  or  urethra. 

liKsuLT«.—  In  IHtJž  fcjpiuelli  gave  a  resumi?  of  twenty-four  coses  of 
srnii)hysicitonij'  that  had  oeen  carried  out  by  Morisani  and  hi.s  roUengues  in 
Naples  during  the  precedinp  tifte^n  veans,  vhich  8howed  that  ali  the  mothers  had 
recovered,  and  only  one  chihl  had  been  iost.  In  four  of  tlie  instauces  the 
operation  was  perfornied  twiie  iti  the  same  patient.  Ono  woujan  had  her  second 
8ymphy»iotomy  fourt«et>  nionths  after  her  first.  Another,  v/hu  had  been  able  to 
oe  out  of  bed  by  the  eighth  day,  waa  operated  on  seventeen  months  hiter,  and  got 
up  after  the  seeond  syniphysiotmny  on  the  seventh  day.  These  results,  and  the 
a^ti^tics  of  mat^rnal  and  intantde  mortality  ah"eady  quoted  from  Bar,  give, 
however,  an  «nduly  favourable  impresnion  of  the  life-chances  attendant  on  this 
mode  of  delh  ery.  The  dauger  to  the  life  of  tbe  uiother  arises  mainly  froni  the 
doiihle  jK>8silnlity  of  septic  absorption  througli  the  long-exposed  pubic  vound, 
and  throuph  the  bruise<l  and  tissured  parts  of  the  genital  tanaJ,  but  also  from 
tlie  liaiiiiorrViages,  priniary  or  secondary,  from  the  wound  or  fi'oin  the  uterus.  It 
has  to  be  kept  in  view,  moreover,  that  there  niay  be  protracted  convalescence 
because  of  intianimations  «et  up  at  the  damaged  joints,  puljic  or  saoro-iliao,  or 
araong  the  areolar  tissues  of  the  pelvis,  or  in  the  biadder  and  urethra.  Whilst,  as 
a  rule,  the  patient  makes  a  coniplete  recovery,  she  sometimes  suflers  afterwai"dH 
from  impaired  power  of  progregsion  when  the  i'eunion  of  the  joint-ligaments  has 
not  been  complete,  from  Iobs  of  retcntive  power  in  the  biadder,  or  from  prolapsus 
uteri. 


7.  Gsesarean  Section  and  its  Modifications 

Cflesarean  section  is  an  operation  whereby  an  opening  is  made  in  the 
abdoniiual  wall,  and  another  in  the  uterus,  through  whioh  the  fcetua  is 
extracted. 

Aceording  to  Pliny,  it  is  naiued  Ca^sarean  becatise  the  lirst  of  the 
Ceesara  was  so  extriic.ted  IVoiu  his  mothers  \vomb  as  she  vvas  dying, 
Aceording  to  another  version,  it  is  named  from  the  ojieration  itself,  cosso 
iruitris  utero. 

Tlus  operation  was  at  first  made  upon  dead  women  at  a  more  or  less  advaticed 
state  of  pregnancy.  It  is  attributcd  to  Numa  Pompilius,  one  of  the  tirst  kings  of 
Home,  who  enacted  {Uj:  reijia)  that  a  pregnant  wonian  decease«!  could  not  be 
interred  uiitil  the  fn'tus  was  extraeted.  Thi.s  law  remained  in  opei-ation  through- 
out  ali  countiies  under  Roman  rule,  and  wua  approved  by  the  Cnurch,  as  well  as 
adopted  a.s  a  civil  law  by  northern  st^ites,  more  espt'cially  Ciermany.  For  many 
years  they  dared  not  ])erfonji  the  operation  upon  a  living  woman,  and  in  thia  way 
encouraged  the  i)erforuiance  of  crauiotomv,  a.s  thepassige  of  the  foetus  through  the 
pelvis  in  cases  of  deformity  -»as  imposeible  without  mutilation. 

Levret  and  Mauriceau  denv  that  this  operation  wa3  known  to  the  aneients,  but 
Dioniij  and  Oardien  i-efer  to  Pliny's  Nnhiral  llist(/ry.  Dr.  Manstield  published  a 
work  "On  the Antiquity of  (jastrotomy  and  Hy8terotomy  on  the  Living  " {Wth«r, 
dat  Altei'  des  /invcn-  und  Gebiimiutttrachnitts  um  Lehnuifn  zu  Jiraviutchioeiff, 
1824). 

He  States  that  in  an  earlier  work  named  Misr/nuijnf/i,  wntten  al->out  1 400,  there  i.s 
this  pa.ssage,  "  In  a  twiu  birtbj  neither  the  tirst  child  which  by  .section  of  tlie  Ijellj 
is  bronght  into  the  world,  nor  the  one  coming  after,  can  attain  the  rights  of  heir- 
sliip  or  prie8tly  otfice." 
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Nicolai  Falconiis  recorded  a  cose  at  Veaic«  in  1491.  The  čase  of  Jacob  Niefer, 
the  Swis8  pea.sant  who  performecl  it  upon  hi$  own  wife,  is  frequently  quoted,  but 
most  autliorities  are  agreed  that  it  '»•as  umcli  later  before  it  was  generally 
attempted  upon  the  livitig  woriian.  In  fact,  we  need  onlv  refer  to  the  action  of 
Mauriceau  in  tho  ciise  treated  by  hiniself  and  Chainljterlea,  where  the  operation 
was  delayed  till  nfter  death,  althouRh  Mauriceau  was  in  actual  attendance  for 
several  davs.  lie  wrote  ;  "The  cliild  iias  >>een  dead  to  aH  appearance  about  four 
days,  and  I  told  ali  the  assistants  that  she  could  not  be  deli  vorea.  They  ask«!  rae  to 
perform  Cresarean  section,  which  1  tlid  not  wish  to  do,  knovvinc  that  it  was  alway8 
certain  deatli  to  the  mother.'  This  poor  woman  died  with  her  infant  in  utero 
twenty-four  hours  afterwards. 

Kousset,  phy8ician  to  Uatherine  de  Me*Hcis,  and  eontemporary  of  Pare,  pub- 
lished  a  worK  upon  the  subject  in  l^Sl.  This  book  was  translated  into  Latin 
about  ten  years  later.  The  author  att«uipted  lo  prove  the  possibility  of  saving 
tlie  luother  and  tliild  by  nieans  of  this  operation,  but  hit*  view8  were  opposed  by 
Far<5,  (tuilleineau,  and  otbers.  In  the  midille  of  lii.st  century  the  subject  divided 
operat/ors  into  two  sections,  the  8yniphy8ean8  and  Cn^siireans,  or  those  who 
advocated  di\nsion  of  the  syinphysiB  pubis  and  those  who  advocated  Ceesareaa 
section. 

It  niay  \ie  take.n  a.s  a  reoognised  rule  in  inidwifery  that  no  woman  .should  be 
aIlowed  to  dic  undelivered  without  some  attempt  being  made  to  save  her  and  her 
oflspring,  or  at  leaat  to  save  her  at  the  exijense  of  her  child. 

Conc-erning  the  latter  point,  vhether  we  are  justihed  in  de.stroying  the  infant 
when  alive,  tlnere  bas  been,  and  stili  ©xi8ts,  difFerence  of  opinion,  nue  in  some 
measure  to  religious  belief,  and  likewis«  to  the  personal  feeling  of  the  husband, 
who  felt  that  very  little  hope  was  field  out  to  him  that  his  wife  could  be  savod  by 
section,     Amongst  such  men  wfi  had  Napnlenn,  who,  whcn  apjicalcd  to  by  Dubois, 
said  :  "Treat  the  Kinpres.s  iia  you  woultl  a  sho])keei>er' s  wifein  the  Rue  St.  Martin, 
but«,  if  one  life  nmst  be  lost,  by  ali  means  save  the  uiother."      In  uiarked  contrasti 
to  him  we  had  Henry  VIII.,  who,  when  thus  questioned  Ijefore  the  birth  of  hiaj 
son  Edward,  exclaiiued  :  "  Save  the  child  by  ali  means,  for  other  wives  can  b«| 
easily  found."    At  the  present  time  sucb  men  niigbt  be  put  down  as  either  a  good ' 
husband  but  a  Imd  father,  or  a  good  father  but  a  bad  hu.sband. 

The  doctrine  of  the  Roman  Catholic  Chureh  lias  been  that,  if  you  could  not 
extract  the  child  without  killing  it,  you  eould  not,  without  mortal  sin,  do  so,  and 
likewise  until  lately,  it  was  held  that  the  infant  could  not  be  baptised  in  the 
uterus,  as  it  should  be  7uitiM  l>efore  it  could  1«?  remiius  by  baptisui. 

Of  late  vears  the  happv  result.<5  following  Ct»^.sarean  section  and  Porro'a  opera- ! 
tion  have  tione  much  to  enace  the  dreadful  feehng  that  we  have  got  in  such  cases 
to  decide  whether  the  life  of  the  mother  or  that  of  the  child  is  to  have  our  prefer- 
ence, seeing  it  is  now  quite  po.ssibI©  t.o  save  both. 

Barnes  wrote  :  "  Cu^sarean  section  is  resorted  to  with  a  feeling  akin  to  despair. 
Embryotoniy  stands  first,  and  must  be  adopted  in  ev©ry  čase  where  it  can  be 
carried  out  \vithout  injuring  the  mother.  Civsarean  section  comes  last,  and  must  i 
be  re.5orted  to  in  tho.se  ca-ses  where  orabryotomy  is  either  irapracticable,  or  cannot 
be  carried  out  without  injuring  the  mother.  There  is,  tlierefore,  no  electdon. 
The  law  is  defined  and  clear.  Csesarean  section  is  the  last  refuge  of  stem 
necessity." 

As  ugainst  this  statement,  Dr.  Barnes  has  recently  said  :  "  It  is  no  longer  per- 
mitted  to  us,  iivithout  ample  proof  of  L-lear  necessitv,  to  sacritice  the  child  in  order 
to  save  the  mother.  Tho  cases  in  vvhicli  the  two  lives  are  supposefl  to  stand  in 
Jintagonism  are  vanishing  before  the  hght  of  modern  science  and  skiU." 

It  anythiiig  is  neefled  to  sicken  one  at  the  revolting  practiceof  craniotomv,  I 
might  be  allowed  to  relate  the  obst^tric  history  of  a  racliitic  woman,  who  dunng 
her  thi*ee  last  coulinements  was  under  my  peraonal  čare  : — 

Ist — ]H62,  .  .         Enibryotomy. 

2nd — 18(53,  .  .        Kmbryotomy  (labour  induced). 

3rd — 18()4,  .  .         l'Iiiibryotomy. 

4th — 1865,  .                  Induced  labour  at  half  term. 

5th —  —  ,  .                  Embryotoiiiy  (Birminghanr,  L.I.  Hosp.). 

Oth— 1868,  .  .         Induced  labour  at  half  term. 

7th— 1870,  .                 Embryotomy. 

8th— 1871,  .        Embryotomy  (eighth  month), 

&th— 1873,  .         Eiubryotomy. 

lOth — 1874,  ■                 Embryotomy. 

Uth — 1875,  .                 Induced  labour  at  half  term. 
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We  niust  never  forget  that  vre  have  a  sacred  trust,  and  I  hold  we  have  no  right 
to  sacritice  a  child,  bowever  unequal  its  life  maj  ))e  in  some  cases,  to  Uiat  of  tbe 
inotber.  In  advocating  tbe  preference  of  section  as  against  craniotomy  in  the  living 
child,  I  do  BO  onJv  aft«r  very  mature  consideration,  and  with  a  feeliug  that  to  do 
othervise  wou]d  oe  to  sacriiice  a  life  which  I  wa«  bound  to  preserve.  I  think  tbe 
tirne  has  come  when  the  lires  of  the  mother  and  child  may  alike  be  saved,  and 
prefer  to  think  that  an  infant  come  t<t  raaturitv  is  destine<i  for  something  greater 
than  to  have  its  glimmering  life  ertinguished  by  an  accoueheur  skilled  in  the  tue 
of  a  dreadful  perforator.  Let  our  motto  be,  "We  live  to  save  aod  not  to 
destroy." 

In  another  čase  where  the  obstetric  bistory  vraa  like  the  proceding  one,  Cnsarean 
section  vas  performed,  and  the  mother  now  attained  her  long  wished-for  desire,  a 
living  child. 

Bums  in  twenty-four  čase«  gave  twenty-two  deatlis,  whilst  others  gave  the 
deatb-rat«  as  from  &•>  per  cent  to  100  per  cent. 

With  5uch  re-sults  it  i*  not  to  be  »ondered  at  that  so  many  opposed  the  opetu- 
tion.  In  England,  for  oxample,  accouchetirs  condemne«!  it  absolute.ly.  In  RuiSt 
during  half  a  centurj,  there  vt-as  mit  a.  successful  čase,  although  it  had  been  per- 
formed about  fdxtj  times.  In  the  large  Materriity  HospitalK  of  Pariš  and  Vienna^ 
witli  from  foar  to  eight  thousand  continements  in  the  year,  not  a  single  succ^essftii 
oase  of  Cssarean  section  has  been  recorded.  No  doubt  now  esists  tliat  the  great 
fatality  vas  due  to  tbe  fact  that  the  operation  vas  only  resorted  to  after  other 
mensares  had  failed. 

Indications  for  tke  Operation. — As  regards  the  general  indications  for 
l^peratioD,  of  course  they  varj  in  the  hands  of  ditferent  operatore,  aa 
stili  looking  upon  Ca«arean  section  as  a  last  resource,  divide  the 
indications  into  absolut«  and  relative.  The  abaolute  is  where  the  deformitv 
of  the  pelvis  is  so  pronounced  that  the  paaeage  of  even  a  mutilated  foetua  ia 
impoeaible,  whilst  the  relative  ia  where  the^  maj  remove  a  mutilated  fcetua 
by  the  natural  passage  with  as  good  or  a  better  resiilt  for  the  mother.  It 
is  )]ere  that  difTerence  of  opinion  exist8.  Baudeloc(|ue  admitted  Ciesarean 
fi^tion  in  aises  with  a  conjugate  diameter  und«r  tvvo  and  «  half  inches; 
Cazeaux  two  inches ,  Tarnier  two  inches,  and  l)epuul  from  one  and  a  half 
to  tvro  and  a  quarter  inches  where  the  child  waa  alive,  auil  undcr  one  and  a 
half  inch  when  the  foetua  wa8  dead.  Stol/,  adrocated  Caeaarcan  section 
whenever  the  child  waR  aUve  and  coiild  not  be  brought  through  the  natoral 
paMige. 


Scuuoni 
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under  three  inches. 
„       two        „ 

one  aod  a  half  Inch. 


«wtion  in  the  hands 
rcifiLcriallj  changed 


^^^  Of  late  yearB  tbe  go«xi  results  followinj.'  <  a  sjir>'Jin 
^Hf  CameroD,  Leopold.  Sanger,  and  other  oj^^rators  lut 

tih«  view8  of  manj  authors,  who  now  favour  <.';iMir('aii  section  more  tHan 
thej  have  done  in  the  past. 

Luitk,  at   the    International   Congren  held   at  WaAhington   in    1887. 
that  Ca^sarean  section  wafl  preferable  to  embrjotomv  even  v«ith 
I  oonjngate  diameter  from  two  and  a  lioif  to  three  inchea  vrhen  tbe  child 
'waa  alive. 

It  can  well  be  ui]ged  that : — 

(1)  Embijotomj  in  a  reej  oontncted  pelni  b  as  dangnoua  to  the 
motnar  aa  Cssarean  section. 

(2)  Embryotomy  alwajH    compromises   the  life  of  tbe  child.  whilst 
Cafaarean  section  gives  a  living;  child. 

(3)  No  one  has  anj  right  tu  sacrifice  a  child  vrhere  he  can  save  it, 
wilhout  cx{M^>f«in^  th«  mother  to  any  additional  ri^k. 

Fcir  rhfse  iTfLrtona  the  operation  shoultl  !»«•  on«-  of  flc<'tinn  whfn  tlm  iliiM 
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is  alive,  and  it  should  be  performed  before  the  patient  is  exhau8ted — in  ftict, 
early  after  labour  has  commenoed,  or  even  at  fuU  term  before  labour  sets 
in,  especiallj  in  multiparce.  In  ali  cases  it  should  be  done  before  ruptnre 
of  the  membranes,  and  if  possible  the  patient  should  be  placed  under  the 
čare  of  an  experienced  operator. 

little  difficultj  is  experienced  in  obtaining  the  consent  of  the  patient 
and  her  friends,  and  it  is  better  to  have  her  under  observation  previous  to 
the  operation,  so  as  to  regulate  her  diet,  and  have  her  prepared  for  operation 
beforehand. 

A  very  important  point  in  favour  of  Caesarean  section  is  that  the 
Fallopian  tubes  can  be  tied  and  divided,  so  as  to  prevent  subsequent  con- 
ception,  vrhereas  embryotomy  maj  require  to  be  performed  ten  or  a  dozen 
times. 

Besides  deformitj  of  the  pelvis,  other  conditions,  such  as  tumours  or 
cancer  of  the  cervix  uteri,  may  exist  which  would  demand  either  Caesarean 
section  or  some  modification  of  it. 

If  the  child  be  dead  and  the  conjugate  diameter  not  over  an  inch  and  a 
half,  Caesarean  section  should  be  done. 

Rousset,  the  earliest  writer  upon  this  subject,  recognised  the  indications, 
the  one  furnished  by  the  fcetus,  and  the  other  by  the  mother.  Under  the 
first  category  he  placed  exce88ive  size  of  the  fcetus,  monstrosities,  and  faulty 
positions.  Under  the  second  he  placed  marked  contractions  from  whatever 
cause.  Some  operators  would  include  placenta  praevia  and  puerperal  con- 
vulsions.  Caesarean  section  might  be  advisable  in  some  cases  of  eclampsia, 
but  a  skilful  obstetrician  would  never  think  of  such  procedure  in  the  čase 
of  placenta  praevia.  In  fact,  the  operators  who  advocate  this  step  are 
surgeons  who  have  little  or  no  experience  in  obstetric  practice. 

Our  decision  for  operation  should  be  based  upon  the  degree  of  contrac- 
tion  of  the  pelvis,  the  size  of  the  child's  head,  and  its  reducibility,  unless 
the  obstruction  is  due  to  some  other  cause,  such  as  cancer  or  the  presence 
of  a  tumour  in  the  pelvic  cavity. 

Every  practitioner  should  be  able  to  form  a  fair  estimate  of  the  amount 
of  contraction,  as  it  is  easier  to  measure  a  contracted  pelvis  than  a  normal 
one,  and  it  does  not  require  a  highly  skilled  obstetrician  to  say  before  labour 
has  commenced,  or  during  the  early  stage  of  the  process,  that  the  diameter 
of  the  pelvis  is,  or  is  not  less  than  three  inches,  and  as  a  matter  of  fact, 
such  a  pronouncement  should  be  within  the  skill  of  the  ordinary  practitioner, 
who  should  be  more  than  a  generally  useful  person,  otherwise  he  will  sink 
to  the  level  of  an  ignorant  midwife.  Not  only  must  he  be  able  to  form  an 
estimate  of  the  amount  of  contraction,  but,  by  patient  8tudy  of  normal  cases, 
qualify  himself  to  form  an  opinion  as  to  whether  it  will  be  impossible  for  a 
living  child  to  pass,  and  also  whether,  under  the  difificult  circumstances  in 
which  he  may  be  placed,  it  would  not  be  better  to  send  the  patient  where 
Caesarean  section  could  be  8afely  performed  than  to  extract  a  mutilated 
fcetus  through  a  minimum  diameter. 

With  a  diameter  under  two  and  a  half  inches,  where  engagement  of 
the  head  is  impossible,  no  one  should  hesitate  to  advise  Caesarean  section, 
although  there  will  always  remain  cases,  such  as  where  the  child  is  dead  or 
a  subject  of  hydrocephalu8,  in  which  craniotomy  may  be  resorted  to. 

Experience  alone  will  enable  one  to  avoid  extreme  measures  in  cases 
with  a  conjugate  diameter  measuring  more  than  three  inches,  and  where 
the  skilled  practitioner  will  weigh  the  chances  between  premature  induction 
of  labour  and  symphysiotomy. 

There  can  be  no  questioning  that  Caesarean  section  is  a  highly  dangerous 
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operation,  but  the  danger,  it  should  be  remembered,  depends  for  the  most  j>art 
on  delay,  and  death  most  frequently  results  not  so  mueh  rn:im  the  operation, 
as  from  previous  opera tive  abuse,  which  is  the  just  term  for  ali  injudicioua 
attempts  to  extract  the  fcetus  tbrough  a  deformed  natural  passage. 

Success  depends  upon  prompt  interference  before  the  patieut  is  exhau8ted, 
as  then  theie  is  lesa  danger  from  hjemorrhage,  delaye<.l  shock,  or  peritonitis. 

\VTien  Caaarean  section  bas  been  resolved  upon,  another  (juestion  pre- 
sen ts  itself,  namelj,  whether  Citsarean  section  or  rorro's  ojicration  is  pre- 
feralilu.  If  the  former,  there  stili  remaine  to  lx;  decided  \vlietl)er  the 
ojteration  will  be  accompanied  or  follo\ved  by  a  removal  of  the  ovanes.  or 
the  |xitient  he  sterilised  by  the  simple  eipedient  of  tying  and  dividing 
the  Fallopian  tubes.  This  we  bave  done  in  about  tifty  caaos,  und  no 
harm  bas  resulted,  although  theorists  would  bave  us  believe  that  such  a 
proc-ednre  vrould  be  8iirely  follovved  by  hiematocele.  Wbere  thcre  is  a  choice 
of  oi>emtiou  Ciusiirean  section  is  to  l>e  prefenred,  as  it  oau  be  completed 
much  socmer,  and  is  free  from  the  danger  of  shock  and  jieritonitia  which 
might  compUcate  Porro'8  oijeratiou. 

The  preparation  of  the  patieut  will  depend  upon  the  urgency  of  the  čase. 
When  ahe  is  under  obeervation  it  is  better  to  contine  her  to  IkkI  for  a 
couple  of  day8  Iteforeband,  and  the  bowel8  should  l»e  moved  by  an  enema 
and  a  alight  laiative.  The  abdomen  is  wa8hed  aud  geutly  scrubbed,  and 
the  parts  shaved,  Nvhilst  the  vagina  is  cleaned  and  rendered  aseptic.  The 
preparation,  in  fact,  is  the  same  as  in  any  other  aMomiual  section.  Tbe 
operator  and  hia  assistants  who  have  to  do  witb  the  caae  mtist  bo  excep- 
tionally  careful  in  cleansing  and  disinfecting  tbeir  hands,  whilst  the  chief 
uurse  should  see  that  the  Instruments  aud  sjHjuges  are  aterilisetl  and  oounted. 

Very  few  instrumenta  are  necesaar}',  and  should  comprise  two  straight 
80ali)els  and  one  blunt-pointed  bi8Uiury,  pressure  forceps,  disaecting  forcej«, 
anasore,  director,  twenty  straight  twD  and  a  half  inch  Hagedorn  needles, 
oompreaaion  penarj,  oaeptio  ailk,  ailk-wonu  gut,  adhesive  plaater,  and 


The  ctitheter  should  al\vay8  be  passed  into  the  blailder  8bortly  before 
op«ration.  Tbe  needles  should  be  threaded  in  pairs  beforehautl,  vvith  No.  3 
Cliiueso  twist  ailk  ligature«,  about  twenty  inches  long,  and  placed  in  a  to\vel 
wrung  out  of  1-30  carboUc  solution,  rcady  for  use. 

Talpation  will  reve«!  the  position  of  tho  fcetus.  aud  thia  is  ali  the 
more  important,  as  from  tliis  yuu  will  kuovv  the  attuchment  or  aito  of  the 
plocenta. 

nriefly.  my  experience  in  Csesarean  section  has  shovrn  me  that  in  doreo- 
pmterior  |)0«itiou»  the  placenta  is  attached  upuu  th«  autorior  wall,  wlulst  in 
oorso-anterior  imsitionH  the  placenta  is  upon  the  posterior  walL 

(a)  TbuH,  in  the  first  cniuijil  position,  or  O.  L.  A.,  ihc  placenta  will  be 
found  upon  tbe  jKJsUtrior  waU,  aud  B<uuiiwh;it  to  the  rigla  sido. 

(6)  lu  the  8e<'.oud  cirauial  {H)8ition,  or  ().  i).  A.  the  pLaceaU  will  be  upon 
the  (lostiirior  wall,  and  Homewhat  to  the  left  side. 

(c)  In  the  third  cranial  p4isition,  or  O.  T).  K,  the  plaoenta  iriU  be  upon 
the  anterior  wall.  and  somewhat  to  the  left  aide. 

(d)  In  the  fourth  cranial  ]M)»ition.  or  O.  L.  P.,  the  ptooonta  will  bo  upon 
the  anterior  wall.  au<l  sotneNvbat  to  Uiu  rigbt  side. 

Tho  ftctuN  und  placttnta  vvill  l>e  found  in  the  same  relation  in  the  varioot 
pclvic  ]i(N<ition8. 

Fnini  this  knowledge  you  know  when  your  ulerino  inciaion  is  likely  to 
cut  down  u^Mu  the  placenta,  and  you  also  form  an  idua  as  to  liow  rou  viiU 
eztiact  the  ftutu«.     The  abdominal  inciaion  ahouid  be  oukle  in  the  median 
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line,  as  in  ovariotomy,  and  it  will  vary  in  situation  according  to  the  disten- 
sion  of  the  abdominal  wall. 

Thus,  if  the  abdomen  takes  the  fonn  as  seen  in  Fig.  1,  an  incision  of 
from  live  to  8ix  inches  may  be  got  without  extending  beyond  the  umbilicua, 
but  when  it  is  pendulous  as  in  Fig.  2,  the  incision  must  of  necessitj  extend 
more  or  less  above  the  umbilicus. 

Before  opening  the  uterus  the  operator  should  Batisfy  himself  that  the 
uterus  is  not  only  in  the  median  line,  but  that  it  is  not  twisted  upon  its 
azis.  This  is  found  by  locating  the  position  of  the  Fallopian  tubes  by 
means  of  the  fingers.  He  will  frequently  find  the  left  tube  more  or  less  in 
front,  as  the  uterus  is  U8ually  rotated  to  the  right.  This  displacement 
must  be  corrected,  and  if  neces8ary  an  assistant  can  easily  keep  the  uterus 
in  position  by  pressing  with  his  hand  on  the  right  side. 

When  the  placenta  has  its  attachment  upon  the  anterior  wall  the  site 
is  seen  to  bulge,  and  upon  palpation  has  a  fiuctuant  feeling  akin  to  a  large 
pointing  abscess. 


Fio.  1.  Pio.  2. 

The  next  point  is  to  open  the  uterus  with  as  Uttle  loss  of  blood  as  pos- 
sible,  and  this  can  be  done  by  placing  a  flat  vulcanite  pessary  upon  the 
uterine  wall  around  the  point  to  be  incised,  as  in  Fig.  3. 

The  operator  with  the  fingers  of  his  left  hand  applies  pressure  upon  the 
pe3sary,  whilst  his  assistant  does  the  same  on  the  opposite  side.  The 
incision  is  then  made  with  two  or  three  strokes  of  the  scalpel,  and  the  blood 
sponged  away  by  the  assistant  with  his  right  hand.  After  this  has  been 
done  no  more  bleeding  takes  plače  unless  the  placenta  is  attached  in  front, 
as  the  pressure  with  the  pes8ary  thoroughly  prevents  even  oozing.  Čare 
should  be  taken  not  to  puncture  the  membranes,  which  will  soon  be  observed 
and  recognised  by  their  pearly  colour.  If  the  placenta  intervenes  this 
method  of  pressure  is  beneficial  not  only  in  preventing  bleeding,  but  also  in 
permitting  us  to  observe  its  tissue,  which  is  recognised  by  its  darker  colour. 

Whenever  the  membranes  are  reached  a  director  is  placed  within  the 
opening,  which  is  then  enlarged  with  a  blunt  pointed  bistoury,  upwards  and 
downward8  as  far  as  the  pe8sary  will  admit.  At  this  stage  the  compression 
pe8sary  is  removed,  and  the  incision  extended  upvvards  and  downwards 
sufficiently  to  permit  the  passage  of  the  foetus.     The  exten8ion  of  the 
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incision  dowiiward8  should  be  limited,  as  it  is  likelj  to  interfere  with 
proper  contraction  of  tlie  uterus.  Should  the  placentu  intervene,  it  must  be 
dealt  with  as  a  placenta  pr^evia  after  cumpltitinj^  the  iucisiou,  tliat  ia,  either 
8epai"ated  upon  one  side  or,  it"  central,  pierced  by  the  hand.  There  must  be 
no  hesitation  in  extending  the  incision.  whieh  is  uiade  upwards  and  down- 
wards  iVom  withiji  outward8  in  each  direction  with  a  bUmt  poiuted  bistour)', 
80  as  to  make  au  inoisiou  of  about  tive  or  six  inches,  as  in  Fig.  4.  The  left 
hand  is  inserted  without  rupturing  the  meiabranes  till  the  head  is  being 
turutd  out,  or  the  feet  graspetl,  and  then  the  ehild  should  Le  extracted  \vith- 
out  dtday.  On  no  account  should  the  hand  be  \vithdrawu  after  its  instrtion, 
nnless  during  estraction  of  the  tcetus.  as  the  uterus  speedilj  contracts.  If 
the  ahoulder  preaents,  a  hand  should  be  placed  upon  it  to  prevent  its  expul- 
siou,  as  it  adds  very  luuch  to  the  difiiculty  whea  any  portion  of  the  child'« 
body  is  allowed  to  protrude. 

The  child  haviug  been  extracted,  the  assistant  places  a  large  flat  sponge 
over  the  upper  angle  ol'  the  abilomiual  incision,  to  prevent  the  bowel8  from 
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eaoaping,  and  then  with  both  handa  grasps  the  uteruB,  so  as  to  prevent 
bleeding. 

The  cord  having  been  tied  and  dirided,  the  placenta  is  immediately 
removed  with  the  left  hand,  great  čare  being  biken  to  secure  the  reuioval  of 
ali  membranes  and  to  prevent  the  entrauce  of  hlooil  into  the  peritoneal 
eavity.  The  aaaistant  now  everta  the  uterua  from  the  cavity,  and  pushes 
a  flat  sponge  l>ehiud  it.  The  lips  of  the  uterine  wound  ure  next  everted, 
the  asaistjint  graajiing  the  upper  angle  and  wall  with  his  right  hand,  and 
the  lower  angle  and  wall  %vith  the  left,  as  in  Fig.  5. 

The  operator  immeiliately  inserts  the  silk  ligatures,  beginning  at  the 
middle,  each  8Utui"e  gra.sping  the  entire  wall,  with  the  exception  of  the 
mucoaa.  From  seven  to  ten  suturee  should  suffice,  as  \vith  the  contraction 
of  the  uterua  the  incision  ia  grentlv  diminished, 

This  accomplished,  the  autures  are  gathered  up  and  a  large  flat  eponge 
Ittid  over  the  anterior  wall,  aud  another  behind.  Firm  couijiression  or 
kueading  is  then  made  through  the  sponges,  with  the  result  that  the 
uterus  contracts  firiulv.  The  assistant  should  agaiu  selze  the  uterus  as 
before,  ^vhiLst  the  operator  ties  the  sutures.  \Vhen  this  has  l>een  accom- 
plished the  whole  organ  is  envelo|>ed  in  a  kirge,  wurm,  flat  sponge,  and 
firm  compression  again  made  so  aR  to  insure  thorough  contraction.  Should 
any  oozing  appear  at  the  needle  punctures,  a  second  warm  sponge  should 


544 


OPERATIONS:  C^SAEEAN  SECTION 


be  applied,  and  very  slight  compression  will  suffice  to  overcome  any  ten- 
deiicy  to  relaxation.  Should  the  peritoneal  edges  gape  at  any  points,  a  few 
superficied  fine  sutures  should  be  inaerted  to  bring  the  margins  together. 

The  performance  of  hjsterectomj  for  bleeding  Ib  bad  treatment,  and 
indicates  that  the  operator  has  lost  his  nerve,  as  pressure  with  a  wann 
sponge  with  both  hands  never  fails  to  secure  thorough  contraction. 

Several  operators  advise  the  introduction  of  a  drainage  tube  through  the 
cervix  and  vagina,  and  the  leaving  it  there  to  act  as  a  drain.  Nothing 
could  be  wor8e.  Of  course,  it  is  the  procedure  of  a  surgeon,  but  every  one 
who  has  practised  midwifery  knovvs  that  the  presence  even  of  a  clot  in 
the  uterus  may  lead  to  serious  haemorrhage.  Such  a  body  as  a  tube,  if  not 
expelled,  would  induce  hffimorrhage,  distension  of  the  uterus,  and  bursting 
of  the  incision,  with  speedj  death  of  the  patient.  This  is  no  mere  theory, 
but  is  what  has  actuaUj  taken  plače  where  drainage  has  been  resorted  to. 


Fio.  5. 


Fio.  6. 


On  no  condition  should  the  uteriue  cavity  be  vvashed  out  or  medicated  in 
any  way.     The  lesa  the  parts  are  interfered  with  the  better. 

After  the  ligatures  have  been  cut  short,  the  next  step  is  to  ligature  and 
divide  the  Fallopian  tubes  with  aseptic  silk  in  order  to  prevent  future  con- 
ception.  Of  course,  the  consent  of  the  patient  for  this  procedure  should 
have  been  obtained  beforehand.  Two  ligatures  are  tied  upon  each  tube, 
which  is  then  divided  between  those  points.  This  method  is  effective,  and 
leads  to  no  complications  nor  bad  results,  nor  is  menstruation  interfered 
with.  Next  the  cavity  is  cleaned  by  the  removal  of  aU  clot,  etc.,  and  the 
uterus  replaced.  The  external  wound  in  the  parietes  is  closed  in  the  usual 
\vay  with  silk-worm  sutures.  The  vagina  should  now  be  cleansed  of  aU  clot 
and  sponged  out,  after  which  an  antiseptic  pad  should  be  applied  to  the 
vulva. 

The  wound  should  be  dusted  with  iodoform,  and  a  few  layers  of  gauze 
placed  over  the  wound.  This  should  be  secured  with  plaster,  both  to 
prevent  slipping  of  the  dressing  and  strain  on  the  sutures,  in  čase  of 
sickness  or  cough.  A  sheet  of  Gamgee  is  next  applied,  and  then  the 
bandage. 
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The  after  treatment  consists  ot'  sipa  of  warm  water,  8ay  a  teas])Oonfnl 
every  fifteen  minutea  for  twelve  or  twenty-four  hours.  after  which  milk  aud 
soda  may  be  given  in  increasing  quantities.  For  a  fe\v  nights  a  half-grain 
morphine  auppositorj  is  given.  The  urine  should  be  drawu  oft'  every  8ix 
hours  for  two  or  three  dayH,  čare  being  taken  to  thoroughly  cleanae  the 
partiB  before  doing  so. 

On  the  fourth  day  two  teaspoonfuls  of  glycerine  in  a  couple  of  ounoes 
of  8oapy  water  is  adminiHtered  aa  an  enema,  aud  if  neces8ary  some  slight 
jif)erient  by  the  mouth.  The  bowelB  having  been  moved,  the  patient  ia 
aUowed  chicken  soup,  fiah,  eggs,  l)eef-tea,  etc.  If  the  child  is  to  be  niirsed 
it  may  be  put  to  the  breast  on  the  second  or  third  daj. 

The  abdominal  auturee  inay  be  removed  in  from  ten  to  fourteeu  day8, 
and  the  patient  alIowed  to  rise  at  the  end  of  four  weeks.  Shc  should 
alway8  wear  an  abdominal  belt,  and  should  \)e  warned  against  kneeling 
when  Bcrubbing  floors,  os  this  is  apt  to  induoe  hemia  from  pressure  and 
Btretcliing  of  the  cicatrix. 

In  review,  it  may  be  esplained  that  rupture  of  the  membrane«,  either 
intentionally  or  by  lubour,  means  a  contractiou  of  the  uterine  wall,  and  as 
a  con8equence  a  greater  wounding  of  the  uterine  tissue  in  order  to  seoure  a 
sufiicient  opening  to  extract  the  child.  Some  operators,  instead  of  uaing 
niauual  or  pe88ary  compression  to  prevent  bleeding  when  opening  the  utenis» 
make  use  of  an  elastic  U;L^ature.  The  uterus  is  first  everted,  and  the  elastic 
ligature  then  ^lassed  round  the  cervix.  This  not  onlv  necessitatea  a  much 
larger  abdominal  inciaion,  but  also  induces  a8phyxia  of  the  fcetus,  and 
causes  inertiii  uf  the  uterus,  as  the  organ  does  not  so  readily  respond  to 
kneading.  Its  use  ia  therefore  conducive  to  haemorrhage.  Veit,  Doleris, 
and  Pajot  have  blamed  it  for  causing  death  from  hsemorrhc^,  and  Zvreifel, 
Sanger,  and  Lusk  have  also  noticed  this  complication. 

Caruso  advised  the  early  removal  of  the  ligature. 

Another  way  of  deahng  with  the  uterine  inciaion  is  by  Sanger'«  method. 
In  this  procedure  the  muscular  wall  of  the  uterus  is  closed  with  from  ten 
to  fifteen  sutures  which  approximate  to,  but  do  not  include  the  muooaa ;  and 
[between  each  suture  two  superhcial  sutures  are  inserted  to  unite  peritoneum 
'to  peritoneum.  Previoualy  the  peritoneum  wa8  eeparated  from  the  mus- 
cularis,  and  a  wedge-8hai»ed  piece  of  muacularis  removed  from  each  ride,  the 
base  of  the  wedge  being  outermoat.  This  done,  the  peritoneal  flaps  were 
fdded  into  the  wound  and  secured  by  the  superficial  stitchea.  Such  a 
detailed  procesa  ia  qmte  unnecessarj,  aa  the  suturea,  as  recommended  by 
Cameron,  secure  perfect  a])]*oBitiou,  not  only  of  the  muscular  tissue,  hut 
also  of  the  peritoneum.  In  fact,  most  operators  now  make  use  only  of 
{ht  or  ten  deep  sutures,  and  reserve  superlioial  sutures  to  secure  contact 
lere  there  is  any  gaping  between  the  stitches.  Such  unevenuees  can  be 
readily  avoided  by  beginning  in  the  middle  and  working  towardB  each  end, 
and  by  taking  čare  to  koep  the  sutures  at  regular  intervalsL 

PorTo'8  m(xliiication.  Tlie  fatal  results  fol]owing  the  early  Cnsarean 
uMction  led  to  a  moditication   of  the  operation.      It   had   been  found  by 

jriment  that  the  uterus  in  pregnunt  rabbit«  could  be  removed  witb 

iT  n^Bults  than  by  Himple  section,  and  therefore  it  wa8  concluded  that 
^timilar  rcsults  wr>uld  folIow  in  the  čase  of  womeu. 

Blundell.  in  writing  upon  this  subject,  said  such  a  method  might  prove 

-an  emincnt  and  valuable  improvement,  but  he  also  WTOte,  in  speaking  of 

■.dsaths  from  {)eritonitiH  after  Ceeaarean  section.  that  experience  somclimee 

contmdictfl  our  mo«t  Cavourite  opinions,  and  tliut  ing  of  the  kiod 

wouKi  be  found  to  occur  in  the  caaes  undcr  con. .  u,  aa  he  had  D 
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doubt  the  riak  of  ditfuaed  peritonitia  had  been  greatlj  exaggerated.  How 
Iiis  surmise  has  proved  true  is  aeen  in  the  preseut-day  position  of  abdoniinal 
8urgery. 

Acting  on  the  lines  suggested,  Storer  of  Boston  iu  1868  lirst  practif 
umpuUtion  of  the  uterus  ufter  section.     The  čase  wa8  one  of  pregnane]  _ 
coniplicated  witli  a  fibroid  of  the  uterus.     He  wa8  interrupted  by  8uch  an ' 
alarming  haiinorrhage  that  he  liad  to  remove  the  body  and  fundus  with  the 
ovaries,  but  his  patient  died  three  daya  af terwards.     This  was  an  operatiou 
of  nece88ity. 

Porro  first  performed  the  operation  as  a  matter  of  choioe,  as  he  con- 
sidered  it  imposaible  to  aecure  the  uterine  inciaion  in  Cajsarean  section,  so 
as  to  proveat  the  flow  of  blood  and  septic  fluid  into  the  i>eritoneal  oavity. 
The  rosults  got  under  antiseptica  in  other  abdonunal  operatione  encouragoLj 
him  to  make  the  attempt,  and  in  1876  he  did  so  with  happy  reault 
Others  took  up  the  ojieration,  aud  very  quiokly  the  old  Caeaarean  section 
was  superaeded  by  it,  but  onIy  for  a  few  year8,  aa  now  Ctesarean  section  can 
be  ijerformed  withoitt  t!ie  slightest  dauger  from  bleeding,  peritonitia,  septi- 
cajmia,  or  other  dangera  that  Porro'8  operatiou  aought  to  avert. 

At  the  present  day  Porro'8  operation  is  an  oi>eration  of  exception,  that 
is  only  neces8ary  in  some  conditions,  auch  as  serious  rupture  of  the  uterus. 
or  where  labour  is  obstructed  by  a  Lirge  tibroid.  As.regards  the  ateps  of 
the  operation,  it  is  to  begin  with  similar  to  Ciesarean  section.  It  is  only 
after  the  uterus  haa  been  emptied  that  it  variea,  as  at  this  point  the 
uterus  ia  everted  and  an  elastic  ligature  applied  round  it,  just  above  the 
03  internuni. 

The  uterine  tissues  are  then  compressed  until  the  bleeding  has  oeased. 
The  uterus  in  then  reaioved,  and  the  stump  aecured  outside  the  abdominal 
wound,  and  maiutained  in  position  by  needles  and  a  serrenoeud. 

Porro,  upon  eniptying  the  uterus,  tranafixed  it  with  a  trocar  and  cannula 
at  the  union  of  the  bodj  and  cervis.  He  then  withdrew  the  trocar,  and 
passed  two  ailver  wire8  tbrough  the  ciinnula,  which  wa8  also  Mrithdrawn  and 
the  wire8  tied,  one  ui>on  the  right  and  the  other  upon  the  left  side,  includ- 
ing  in  their  grasi>  the  ovaries  and  tubes.  Thia  done,  the  uterus  and  apj»eu- 
tlagos  above  the  wire8  were  cut  away,  whilst  the  stunip  wa8  secured  outšide. 
The  uiethod  has  been  improved  by  tranatixing  with  needles  and  ligating 
\vith  a  serrenoiud  instead  of  with  aeparate  wire8. 

The  stump  is  dusted  with  iodoforni  and  dressed  with  gauze  ali  round. 
The  needles  should  be  raiaed  to  allow  of  proper  packing.  A  layer  of  aub- 
limated  Gamgee  should  be  placed  over  ali.  Itimay  require  to  be  dressed 
daily,  and  the  ligated  portion  U8ually  separates  aboutl  the  tenth  day,  but 
ttie  ravv  cavity  requiras  regular  dressiug  till  perfectly  hefl,led. 

It  was  urged  aa  an  imix)rtant  factor  that  Porro'«  oj^ration  prevented 
future  conceptions,  but  this  end  ia  gained  in  Caeaarean  section  by  the  more 
simple  method  of  tying  and  dividing  the  tubea. 

LITERATURE. — Porku,  Della  ampiUaz.  iUero-ov.  eome  connpl.  di  taglio  ctsareo  Milan, 
1876,  —  Sakkgek,  "Dor  KaLserschnitt  boi  Uterus  Fibronien,"  Kritiken  Studien  und 
Vorsehlage  zur  Verbtsaerung  de*  KaiserscJniitles.  Lcipsig,  1882. — Idevi.  "  Zur  Rehabili- 
tiruiig  dcM  klasMJschen  Kaiserachnittcs,"  Areh.  /Ur  Oyn.  1882. — Leopold.  Arch.  fUr  Cfyn. 
1882. — Cauuso.  "II  taglio  ceureo  conaervator«  con  sntara  dcU'  utero,"  Antt.  di  obtUtrita 
e  gin.  1888  el  1889. — "  ludicationa  de  ropžration  [cžsarionno  cansid^iie  en  rapport  avec  celle 
de  1&  bymphy8t'otomie,  de  Ia  craiiiotomie  et  de  1'accouchement  pr^mature  artificiel,"  Ctnnptes 
rendus  du  Congria  de  GipUcologie  et  d'OhsUlrique,  Ainaterdaai,  1899. — CaMEROM.  Brit.  Med. 
Jmtmal,  2dth  January  1889 ;  l&th  March  1890  ;  7th  Marcli  1891.  Traru.  of  Oht/t.  8oe.  of 
London,  1892. 
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OputhaLMOPLKOIa. — The  term,  as  generally  used,  means  a  paraljsis  of  the 
ocular  muacles  due  to  a  lesion  situated  in  their  nuclei  of  origin.  It  Ls  usual 
to  apply  the  term  "  ophtlialmoplegia  exteriia  "  to  a  paraljsis  involving  the 
exlernal  ocular  muscle«,  among  which  the  levator  palj^ebroe  superioris  is 
included,  \vhile  the  term  " ophthalmoplegia  interna"  is  employed  wheD 
the  paraly8i8  aflecta  the  iris  or  the  ciliary  muscle.  The  terma  "  complete  " 
and  "  incomplete  "  are  alao  frocjuentij  used  in  deacribing  ophthalmoplegia  to 
8pecify  vrhether  ali  or  only  some  of  the  muscles  are  affected.  Casea  where 
ophthalmoplegia  e.xterua  and  interna  are  present  together  are  often 
de8cri))ed  as  "  mixe<L"  Accoriling  as  one  or  both  ejes  are  aflected,  vre  maj 
Bpeak  of  a  monocular  or  a  double  ophthalmoplegia.  The  above  maj  ali  be 
combined  in  various  waya  U8ually  both  ejes  are  more  or  less  affected.  In 
complete  cases,  ophthalmoplegia  totahs,  movemeut  is  totally  lost.  giving  tho 
ejes  a  strange  fixed  appearance.  Tho  levator  palpebra;  escapea  more 
frequently  than  the  other  muscles,  and  even  when  present  the  ptosis  is  often 
incomplete.  Weakoning  of  the  orbiuularia  palpebrarum,  so  that  firm  cloeure 
of  the  eyelids  ia  impoaaible,  is  occasionally  seen,  and  it  has  been  suppoeed 
that  the  facial  muacles  near  the  eye  have  a  connection  vvith  the  nucleus  of 
the  third  nerve. 

Certaiu  forms  of  nuclear  ocular  palsj  are  congenitaL  Congenital  ptosis, 
wliich  iH  u8ually  aaaociated  with  vrciikness  of  the  superior  rectus,  is  of 
nuclear  origin,  but  is  not  commonly  included  under  the  term  ophthal- 
moplegia. 

In  infantile  cases  the  course  of  the  disease  is  8low,  but  usually  pri>- 
gressive,  although  seldom  attended  by  bulbar  8ymptom8.  Ptosis  is  much 
more  fTequent  in  these  case.s  than  in  the  ophthalmoplegi;i  of  adult  life^ 
OocaaioDally  the  facial  nucleus  is  iuvolved  in  the  degenerative  procesa. 

Much  more  commonly  the  disetise  appears  in  adult  life,  invoh-iug  at  first 
U8ually  one  or  two  muscles  only,  and  very  often  thoae  taking  part  in 
aaaooiated  movements.  Manj  caaes  remain  stationaij,  i.e.  after  a  certain 
Dumber  of  muscles  luive  become  involved  the  diseaae  ceases  to  spread,  some 
of  the  muscles  remaining  unaffected,  and  there  being  also  no  exteu8ion  to 
the  bulbar  nuclei.  Sometiuies  the  disease  is  pnjgressive,  spreading  8lowIj 
to  involve  the  different  nuclei  of  origin  of  the  muscles  or  extending  to  the 
nuclei  of  other  cranial  nerves. 

PtosiM  is  not  very  common  in  chronic  ophthalmoplegia,  and  the  iaternul 
muscles  frLHjuently  escape  (Swauzy). 

The  ocular  symptom8  are  the  same  as  ihose  met  with  in  other  forms  of 
ocular  pal8y.  The  goncnil  health  is  littlo  ufTeclcd  ualen«  othur  nuclei  are 
involve<L  Some  uicntul  iiujmirmeut  is  uot  infre<|ucnt.  In  aildition  to  i  te 
oc-currence  as  au  entity,  or  in  aasociation  witli  bulbar  paralyHis,  chronic 
ophthalmoplegia  is  a  verj  oharacteristio  asBociate  of  several  forms  of  uer\'ous 
disease. 

In  tabes  dorsalls  diplopia  from  ocular  palsj  is  a  very  frcquent  and  often 

_verj  earij  sjniptom.     The  transient  form  Swanzy  thiuks  duu  probablj  iti 

iular  changes  in  the  nuclei  of  origin.  while  the  persieteut  panUjda  of 
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one  or  two  muscles  he  thinks  have  more  lilcelj  a  peripheral  origicu  Whea 
a  large  number  of  muscles  in  botli  ejes  are  involved,  or  \vhen  associated' 
muscles  are  aingled  out,  a  nuclear  leaion  in  jirobablj  the  cause.  In  general 
paraljsis  and  in  dissenunated  sclerosis.ophthalmoplegia  is  occaaionally 
observed,  so  too  in  eKophthalniic  goitre  and  some  severe  caaes  of  multiple 
neuritis.  Tho  paraljsis  of  accommodation  following  diphtheria  is  probably 
due  rather  to  a  periplieral  than  a  nuclear  leaion.  Ophthalmoplegia  interna 
is  the  term  used  by  Hutchinsou  to  indicate  paraljsis  of  the  internal  muaclesj 
of  the  eye  cliaracterised  by  dilatation  of  the  piipil  and  loas  of  power  of  j 
accommotliition.  The  pupil  and  t!ie  oibary  muscles  may,  however,  be  affect 
8in<,dy — partial  ophthalmoplegia  interna. 

Acute  ophthalmoplegia  ia  very  much  less  common  and  less  important 
than  the  preceding.     Only  a  small  number  of  cases  have  been  described, 
and  nearly  ali  of  theae  have  been  ttssociated  with  chronic  alcoholism.     The 
disease  is  U8ually  sudden   in  origin,  with  severe   Bymptom3  of  oerebi 
disturbance,  c.g.   delirium,   vomiting,  soninolence.      In   some  cases  opti 
neuritis  appeam  in   the  courae  of  the  diseiise.     Death   generally   results 
within  a  fortnight  from  involvemenb  of  the  bulbar  nuclel     Small  haemor- 
rhages  in  the  nuclei  have  been  found  on  post-mortem  esamination,  probablyj 
asfiociated  with  vascular  disease.     In  some  caaes  no  gross  changea  have  beei 
observed  in  the  nuclei,  and  the  ophthalmoplegia  observed  may,in  such  casea,] 
have  been  due  to  a  tox«;mic  poisoning  of  the  nerve  centrea    Subacute  caseftj 
of  nuclear  palsy,  with  less  violent  8ymptom8  and  uncomplicated  with  bulbarl 
lesions,  have  been  recorded, 

yEtiulot/i/  o/  Ophthalmoplegia. — Syphili3  and  alcoholism  are  undoubtedly 
the  most  important  factors  in  the  causation  of  thia  disease.  As  Govvers 
points  out,  the  relation  to  8ypfiili3  in  these  degenerative  diseases  is  more 
often  uuder  than  overrated.  Among  other  causes  have  been  quoted' 
expoBure  to  cold  and  poisoning  by  various  agenta,  as  lead,  uicotine,  C0„ 
HjSO^,  and  the  toKines  of  putrefying  meat.  Occa8ionally  it  has  followea 
such  diseusea  aa  influenza.  In  some  cases  no  deSnite  ^tiologicali  factor 
can  be  traced. 

Pathologtf. — Govvers  and  othera  have  demonstrated  the  degenerative 
processes  in  the  nuclei,  which  consists  chiefly  in  atrophy  and  disappearance 
of  the  nei-ve-cells,  but  the  degenerative  proceaa  doubtless  affects  the  whole ' 
motor  neuron. 

Treuiment. — The  treatment  is  to  be  directed  to  the  primary  oause  if 
such  can  be  traced.     The  ocular  palsiea  asaociated  with  tabea  are  very  little 
affected  by  treatment,  but  sometimea  pasa  off  8pontaneoa8ly.     The  cases 
aasociated  with   bulbar   Bymptom3  are   U8ually  unaftected  by  treatment. 
Cases  where  the  disease  is  confined  to  the  ocular  nuclei,  and  where  a  distinct 
8yphilitic   origin   can  be  traced,  are  often  greatly  benefited  by  vigoroua 
treatment  with   mercxixy  and  iodide  of  potassium.     As  tonic  and  nerve 
stimulanta,  arsenic  and  8trychnino,  the  latter  hj'podermically,:  have  found, 
most  favour.     Electrical  treatment  is  not  uow  considered  to  be  of  much] 
value,  though  formerly  much  employed.     If  the  diplopia  ia  very  trouble- 
Bome  it  may  be  nece83ary  to  give  the  patient  an  opaque  glasa  before  one 
eye.     The  prisms  required  to  enable  the  patient  to  fuse  the  double  image8{ 
are  usually  much  too  strong  to  be  worn  as  spectaclea.     Operative  treatment* 
ia  occa8ionally  indicated,  eBpccially  in  slight  cases  of  long  standing. 

Diagjiosis. — The  chief  points  indicating  a  nuclear  origin  for  an  ocular 
palfly  are  bilateral  occurrenee,  8ymmetrical  affection  of  the  muscles,  rarity  of 
ptosia,  the  paraly8i3  of  the  esternal  muscles  vvithout  involvemeut  of  the 
internal,  and  vicc  vtrsa.     In  complete  paraly8i3  of  ali  the  ocular  muacles 
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the  lesion  inay  be  nuclear,  or  maj  be  duc  to  iiijury  of  the  nerves  at  the 
I  base  of  the  braiu  od  their  way  to  the  orbita. 

LITERATURE.— SwAsrT  in  Norris  and  Oliver'8  8ytltm  o/  Eyt  Ditetmt,  rol.  iv.  p.  687, 
tt  Mg.— Tdr!(kr,>W.  a.,  in  CUfTord  AUbutt'«  S^$Um  </  Mtdieitu,  vol.  vi.  |>.  773,  et  Mq. — 
Ck>wsits.  DiiMMS  o/tfu  Neroout  8ytUm,  vd.  ii.  p.  182.  el  $eq. — Ksnsa.  TKt  E}/«  in,  OnCmU 
I  IHmuet,  p.  71,  et  •«;.— Fvcbs.     Leki^uch  dtr  AugtnMtlnmde,  p.  002. 


Ophthalmoscope.    See  Retina,  Retinoscopt. 

Oplum.     «S^ee  T0XIC0LOGT. 

Optfc  Ncrve.    i^et  Rktina- 
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IjJJCRIEa  OF  THE  OrBIT — 

( 1 )  Injurita  of  t)te  So/t  Parts 

(2)  Injuri€toftluB(myWfdtt 
TujfOUKS  OF  THK  OkBIT 

(1)  Soliddroicth*.  Sarooma, 

CarnnomOf  Oiit^cnna,«tc. 

Cy$tic    Grfjfi>t/tA.      Coh- 

ffenilal,  Paratitie,  etc.  . 

Vtucular  Grouitht.     An- 


(2) 


(3) 

ffioma 

pulbatdfo  h^.\0phthal1i06 
Iktkriuttknt  Exoputualmos 
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kTOMV  Of  THE  OhBIT — 

Congtnital     awl     Acrpiired 
Mal/ortiiatkrfm 

ImrLAHMATORT     AfFECTIONS     OP 

L  THK  Orbit — 
(1)  lifffinmnrf  in  tJu  Perio*- 
teum  or  Jiojit/  WaU» 
(2)   lie(finniny  in  the  Cdl^ilar 
Tit*ue 
[TIirontitoM  of  the  Cavemout 
Sinus] 
I  Sm  also  General  Eve  Index,  VoL  III. 

Coxo£SiTAL  AST)  AcQuiRRD  Malformatioxs  OF  TUR  Orbit. — The  bony 

orbit  is  a  pjTamidal  foasit,  irregularly  quadrilateraL     The  inside  augles  are 

rounded  so  that  in  section  the  shape  is  more  conical  than  pyramidaL    The  haae 

of  the  pyramid  correspomiing  to  the  anterior  aperture  of  the  orbit,  is  directed 

forwards  and  a  bttle  outvvards.     The  apex  is  at  the  optic  foramen  in  the 

^K  Bfjhenoid  ix)ne.    The  inner  wall8  of  the  two  orbits  are  approxiuiately  parallel. 

H  while  the  temporal  wall8  diverge  so  as  to  be  nearly  at  right  angles  to  ).^uch  othcr. 

The  nasal  wall.  formed  from  behind  forvrards  by  the  sphenoid,  ethmoid, 

lacrynial  and  euperior  maxillary  boues,  is  the  thinnest,  and  constitut*«  but 

a  slender  {»irtitiou  between  the  orbit  aud  the  adjoining  ethmoidal  umuses 

and  the  superior  and  middle  meatus  of  the  noše.     Po8teriorly,  where  the 

body  of  the  sphonoid  euters  into  its  formation,  the  wall  is  thicker  and  more 

resartant.      At  its  anterior    border,  between  the  superior  maxillary  and 

lacTTmal  bones.  is  the  lacrymal  groove  leading  to  the  uasal  duct. 

The  roof  of  the  orbit  formed  by  the  lesser  wing  of  the  spheuoid  bone 
and  the  orbital  plate  of  the  frontal  is  very  thin,  e8peciully  iu  the  niiddle 
aud  anterior  j)ortioua,  and  is  bere  rcadily  i)erforated  by  d^ease  or  iiijury. 
In  old  age  it  may  be  so  thin  in  places  that  the  j)erio8te«m  of  the  orbit  and 
the  dura  mater  of  the  anterior  fotisa  of  the  slcull  are  practically  in  contact. 
At  the  anterior  and  inner  part  it  separates  the  frontal  sinus  from  the 
^m  orbital  cavitv. 

H  The  floor  of  the  orbit  is  formod  abuost  wholly  by  the  superior  maxilla 
B  and  to  a  snmll  exteut  by  the  malar  and  polate  boDee.  It  is  for  the  most 
^Lpart  tliiu,  aud  separates  the  cavity  of  the  orbit  from  that  of  the  uutrum. 
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Traversing  it  from  behind  forward8  is  the  groove  carrying  the  inira-orbital 
nerve  and  artery. 

The  outer  wall  ie  the  atrongest  of  the  four,  and  in  i  ta  aurgical  relations 
the  least  important,  It  ia  formed  by  the  malar  bone,  the  great  wing  of  the 
sphenoiJ,  and  a  suiall  portion  of  the  frontal  bone. 

Tlie  cavifcy  of  the  orbit  is  connected  with  adjoining  parts  by  three 
important  apertures.  At  the  apex  is  the  fora-men  oplicum  passing  through 
the  base  of  the  lesser  wing  of  the  sphenoid  to  the  middle  fossa  of  the 
eranium,  and  transmitting  the  optic  nerve  and  ophfchaknic  artery.  The 
sphenoidal  /issure,  sometiines  ealled  the  superior  orbital  tissure,  liea  between 
the  greater  and  lesser  vrings  of  the  sphenoid ;  its  inner  end  occupies  the 
apex  of  the  orbit,  its  outer  narrovver  part  ia  between  the  roof  and  the 
external  \vall.  It  communicates  with  the  middle  fossa  of  the  skuU  aud 
givea  passage  to  the  ociilo-motor  nerves  (third,  fourth,  and  eisth)  and  the 
ophthalmic  division  of  the  trigeminai  nerve.  The  spheiio-nia^Uan/,  or 
inferior  orbital  yis.s«r(?,  between  the  outer  wall  and  floor  of  the  orbit,  leads 
posteriorly  into  the  spheno-maxilIary  fossa,  and  anteriorly  into  the  zygo- 
matic  fossa.  At  its  liinder  end  the  infra-orbital  nerve  enters  the  bony  canal 
in  the  iloor  of  the  orbit. 

The  bony  wall8  of  the  orbit  are  covered  througliout  by  a  tliin  periosteum, 
c;onveniently  termed  the  "  j>eri -orbita,"  which  is  directly  continuous  at  the 
optic  foramen  with  the  dura  mater  and  the  dura!  sbeatli  of  the  optic  nerve. 
Its  adliesiou  to  tho  orbital  wali8  is  not  very  firm,  except  along  the  inter- 
osseous  sutures  and  at  the  margins.  Hence  separation  of  the  jieriosteum 
froni  the  bone  is  readily  induced  by  a  coUection  of  pus,  or  other  producta  of 
diaease,  and  ia  easily  elfected  duriug  operationa  \vheu  uece8sary. 

Contenls  o/ tke  Orbit. — The  contents  of  the  orliit  comprise  the  eyeball,  optic 
nerve,  ocubir  muacles,  lacrjmal  gland,  vessels  and  nerves.  These  structures 
are  supported  by  conneetive  tissue  and  orltital  fat.  The  eonnective  tissue 
forma  certain  fascise,  which  play  an  important  pari  in  the  maintenance  and 
control  of  the  relative  jmsitiona  of  the  orbital  8tnictnre.s.  These  are,  chietly, 
the  tarso-orbital  fascia,  or  palpebral  ligament,  attached  to  the  margina  of  the 
orbit  and  to  the  tarsus  of  the  upper  and  lower  Ud :  the  fascia  counecting 
the  estra-ocular  muscles  with  each  other  and  with  the  margiu  of  the  orbit 
as  clicck  ligaiuents ;  und  the  fascia  bulbi  (or  Teuon'8  capsule),  a  fibrous 
capsule  surrounding  the  eyeball  and  forming  a  aort  of  socket  in  \vhich  the 
globe  rotfttea  It  is  continuoua  with  the  fascia  of  the  redi  and  obliqui,  and_ 
is  reflected  upon  the  tendona  of  these  mnscles  wbere  they  pass  through  it. 

The  blood-supply  is  derived  from  the  ophthalniic  branch  of  tlie  interna 
carotid  artery,  which  enters  the  orbit  through  the  optic  forameu.  TI 
venous  blood  leaves  the  orbit  by  two  main  channels,  the  superior  an( 
inferior  ophthalmic  veius,  \vhich  pass  through  the  sphenoidal  fissure  to  the 
eavernous  sinus,  into  which  they  eoipty.  There  are  numerous  anasto- 
moses  between  the  branches  of  the  ophthalmic  veina  and  of  the  facia^ 
veiu.  " 

The  nen^es  of  the  orbit  are  motor  nerves  to  the  ocular  muscles  (thii 
fourth,  and  8ixth) ;  and  8enBory  nerves  derived  from  the  tirat  (chiefly)  aud 
second  ilivision  of  the  trigeminus.  The  ciliary  gauglion,  aituated  close  to 
the  temponil  aide  of  the  optic  uer^^e,  near  the  apex  of  the  orbit,  derives 
motor  Hbres  from  the  third  nerve,  8eDsory  fibres  from  the  ophthalmic 
division  of  the  trii^eminus,  and  8yrapathetic  fibres  from  the  plexu8  on  the 
carotid  artery. 

The  bony  cavities  in  proxiniity  to  the  orbit,  and  \vhich  are  frequently  in 
pathological  relation  to  it,  are  the  frontal,  anterior  and  posterior  Bthmoidal, 
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sphenoidal,  and  maxillary  sinuses,  aiid  the  nasal  fosste.  Disease  in  any  of 
these  cavities  may  extend  to  the  orbital  tissues,  or  inay  lead  to  diatortioa  of 
the  walls  of  the  orbit  and  dispkcement  of  its  contents.  The  period  of 
development  of  the  ainusea  ahoiild  be  borne  in  mind.  The  maxillary  einua 
or  antrum  begins  to  be  formed  during  the  fourth  inonth  of  fcetal  life ;  the 
frontal,  ethmoidal,  and  sphenoidal  sinuses  first  appear  during  childhood,  but 
remain  of  sinall  size  up  to  the  age  of  puberty,  when  they  undergu  great 
enlargement.  In  old  age  these  sinuses  ali  increaso  in  size  by  the  absorption 
of  the  cancellous  bone  around  them. 

MaJformaiiovs  of  the  Orbit. — These  are  usually  congenital,  and  for  the 
most  part  occur  in  connection  with  gross  developmental  anomalies  of  the 
skuU.  In  the  microcephalic  and  oxyoephalicj  deformity  reaulting  from 
premature  8yno3to8is  (Virchow),  the  orbita  are  often  very  8liatIow  and  the 
eyeball8  gretttly  protruded.  In  cases  of  microphtlmlmoB,  or  anopfithalmos, 
the  orbit  may  be  much  reduced  in  m.e,  verj'  narrow,  with  a  defective  roof, 
and  absence  of  the  optic  foramen.  Arrest  of  development  of  the  bony 
walls  ia  occa8ionaUy  eeen.  The  most  usual  site  of  thia  defoniiity  is  the 
upper  inner  part  correspoading  to  the  suture  betvveen  the  frontal  and 
ethtuoid  bonea.  Through  t!ie  gap  in  the  bone  the  ccrebral  nieninges 
may  protnide  and  give  riae  to  displacement  of  the  eyeball  and  other 
symptoms. 

Acquired  malformatious  of  the  orbit  are  not  uncommou.  They  are 
generaUy  caused  by  eucroachment  on  the  orbital  space  by  one  or  more  of 
the  neighboiiring  sinuses,  as  the  result  of  diseaae.  In  hydroeephalu8  the 
orbit  may  imdergo  diniinution  in  depth  and  the  eyeballa  become  protruded 
by  pressure  of  the  intnicranial  Huid  pus!iing  forvrarda  the  bonea  at  the  apex 
of  the  orbit. 

LITERATURE.— QuAiN'8'y<tw/otny.—DwioHT,  voL  L  Syskm  of  DiHoatt  ofUu  Eyc.  Norri« 
and  Oliver. — BrLL,  ibid,  voL  iii. — W.  Ckkrm.\k.  DU  topotp:  £«:iehungen  lier  Awj€nliohh  s« 
iien  umgcbenden  HoMen  und  Oruben  des  Sehadcl*.     Breslau,  1805. 


Inflammatort  Affections  of  tiie  Orbit 


^ 


551 


(2)  Betjinninij    iti 
Ti^ftut. 


t/ie     Cdlular 
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(1)  Beffinning  in  tke  Penotteum 
or  Bony  Wails     . 

1.  Pcriostitis,  or,  more  8trictly,  osteo-perioatitia,  of  the  orbital  wall3 
ia  not  uneommon,  and,  like  Itone  intiauuuationa  elsevvhere,  is,  vdih  the 
exception  of  the  ByphiUtiG  form,  moat  frequent  in  chiLh-en.  The  disease 
most  commonly  attacks  the  tliicker  par  ta  of  the  bones  at  or  near  the 
orbital  niurgin  ;  juat  as  in  the  long  bones,  the  ends  where  there  ia  more 
cancellous  tisaue  are  more  often  the  seat  of  infiamiuation  than  the  shaft. 

Tfie  aigns  of  diseaae  wiU  net!ie8sarily  differ  according  to  tlie  site  of  the 
leaion.  In  cases  in  which  the  disease  is  near  the  orbital  margiu  no  difficulty 
uttends  the  diagnosis,  but  in  inatances  of  deeply-8eated  inflammation  the 
diagnosis  in  au  early  atage  may  be  far  from  ea8y. 

Two  forma  of  inflammation  are  met  with :  acute,  in  which  suppurution 
and  necroeis  rapidlv  ensue,  and  in  \viuch  eonsiderable  destruction  of  bone 
may  result ;  and  chronic,  leadiug  to  8low  and  progresaive  loss  of  osseous 
tissue,  and  often  to  tlie  fomiatinn  of  fiatulous  ai«inings  and  of  irregular 
boay  nodiiles  about  the  area  of  diseaae.  The  clirouic  form  is  the  moro 
common. 

In  acute  periostitia  the  8ymptom8  are  usually  severe.  The  attack  raay 
be  ushered  in  by  fever,  rigors,  headache,  and  gastric  disturbance,  accompanied 
or  quickly  foUowed  by  great  pain  in  aud  around  the  orbit,  with  tendernese 
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^n  pressure  over  tlie  bony  margins,  even  when  the  periostitis  is  deeply 
ited.  The  ejelids  become  red  and  8wollen,  tenae  and  brawny,  and  the 
ocular  conjtinctiva  congested  and  oedematous.  Protrusion  of  the  eyeball 
soon  occurs,  varjing  in  degree  according  to  the  site  of  tlie  periostitis ;  and 
although  Bometimea  very  marked,  is  not  as  extreme  as  in  many  casea  ot* 
8lowly-developing  orbital  disease.  There  inay  also  be  lateral  or  vertical 
displacemcnt  of  the  globo.  The  movementa  of  the  eyeball  are  reetricted ; 
but  Buch  limitation  is,  as  a  rule,  lesa  noticeable  and  less  general  than  in 
casea  of  orbita!  cellulitis.  Prouounced  losa  of  movoment  in  ali  directions  ia 
indicative  of  extenBion  of  the  inflammation  to  the  orbital  cellular  tissue. 
In  severe  cases  in  vbich  there  is  great  8welling  and  niuch  int^orference  with 
circulation,  the  comea  inay  rapidly  become  opaque  and  may  slough,  wholly 
or  in  part. 

If  the  bone  diaease  is  in  the  anterior  part  of  the  orbit,  palpation  may 
j^iaclose  a  more  or  lesa  resistant  and  possibly  tluctnatiug  8welling;  but  fre- 
J|uently,  owing  to  the  cedeina  of  lids  and  the  extreme  tendemess,  it  ia 
'impossible  to  gain  mvich  evidence  by  this  method  of  exaniination.  When 
situated  more  deyp]y  the  local  lesion.  cannot  be  reached  by  the  tingera 
The  signs  am  those  of  an  a^-ute  painful  iutfauimation,  and  until  piis  makes 
ita  way  to  the  surface,  or  is  found  by  exploratory  inciaion,  the  diagnoaia  of 
periostitis  renmins  in  some  doubt. 

The  fhronic  form  of  osteo-periostitis  is  a  more  insidious  malady,  and  the 
inflauuiiatory  signs  and  8yniptoms  are  often  very  slightlj'  marked.  The 
pain  is  not  severe.  There  may  be  no  fever  or  other  constitutional  disturb- 
ance,  aud  tlie  objective  e\idence  of  dieeaae  may  be  limited  to  sUght  swelling 
of  the  lids  and  protrusion  of  the  eyeball,  \vith  tendernesa  on  pressure. 
Heuee  the  diagnosis  between  an  inflammatory  condition  and  a  Qew  growth, 
snch  as  sarcoma  or  osteoma,  ia  sometimes  very  difticult.  This  is  e8pecially 
true  of  8)'^ihilitic  periostitis,  \vhich,  iu  the  Umited  and  8lowly-increasing 
area  of  disease  and  its  hardness  to  palpation,  may  closely  resemble  an 

eX08t03i8. 

If  the  site  of  the  periostitis  is  near  the  orbital  margin,  there  are  oedema 
of  the  udjoining  soft  parts,  tliickening  of  tlie  bone,  and  sometimes  a  fluo- 
tuating  8welling.  ExophthaImos  may  be  absent  throughout,  or  niay  develop 
ouly  as  a  late  8ymptom.  The  iieriosteum  often  becomes  aeparated  from  the 
bone  over  a  largo  area,  and  heuee  an  abst^ess,  though  of  considerable  aize, 
may  lie  so  diffuse  as  to  cause  luit  little  displacement  of  the  orl»ital  contents. 
The  ab.sceas  which  foruis  teuds  to  point  anteriorly  through  the  conjunctiva 
or  the  skin  of  the  Lids ;  it  may,  however,  open  into  the  noše  or  other  cavities 
J_  ijacent  to  the  orbit,  or  pus  may  make  its  way  through  the  roof  of  the 
"tJrbit  into  the  intra-cranial  cavity.  In  very  chronic  cases  in  which  there  is 
little  tendencv  to  the  foruiation  of  pus,  great  thickening  of  the  perioateuiu 
may  result,  with  the  development  of  spicules  and  nodules  of  bone  at  the 
margins  of  the  diseased  area. 

The  common  causes  of  orbital  periostitis  are — iujury,  svphilis,  tubercle, 
and  exten8ion  of  disease  from  neighbouring  sinuses  and  the  nasal  fossee. 
According  to  Panas  the  majority  of  cases  of  orbital  osteo-periostitis  are  due 
to  infection  from  the  nasal  fosaaj  or  the  sinuses  iminediately  adjoining  the 
orbit. 

In  traumatic  cases  the  disease  is  nearly  alway9  at  or  close  to  the  margin 
of  the  orbit.  There  is  no  doubt  that  in  many,  probably  the  large  majority, 
of  such  instances  the  disease  is  induced  by  injury  in  conseqiience  of  an 
unsound  constitutional  condition. 

The  sjphilitic  variety  ia  almost  confined  to  adulta,  and  to  thoae  in  the 
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tertiary  stage  of  acquired  8yphiliB.  Cases  are,  however,  occasionally  met 
with  in  children,  the  subjecta  of  inherited  sjphilis.  This  form  is  generally 
chroBic. 

The  tubercular  variety  is  essentiall/  a  disease  of  childhood. 

Treattmnf. — The  general  treatment  of  orbit^d  periostitis  will  ut5ce88arily 
depend  trn  the  natiirle  of  the  čase.  In  severe  instancea  in  which  ilie  patient 
ia  acutely  tli,  treatment  muat  be  largely  ajmptomatic.  Opiatea  for  t!ie  relief 
of  pain,  and  qmnine,  and  other  antipjretic  druga  should  be  emplojed,  and 
the  diet  muat  be  amtable  for  a  patient  in  a  febrile  state.  In  the  more 
chronic  caaes,  especially  those  in  tubercular  children,  dietetic  and  hygieiiic 
treatment  is  of  great  iinportance ;  the  mnst  uaeful  tlruga  are  such  as  cod- 
liver  oil,  maltiue,  and  the  phosphatea  of  iron  and  calcium.  In  sj-philitic 
cases,  iodide  of  potasaiuio  or  sodium  in  increasing  doses  sliould  be  adininia- 
tered.  In  feeble  and  lmdly-nouriahed  patients,  iron  or  cod-liver  oil  ahould 
be  given  in  addition,  while  the  diet  should  be  nutritious  and  ea8ily  aasimil- 
able. 

Local  Treatment — In  acute  cases,  local  depletioa,  by  means  of  leechea 
applied  to  the  temporal  and  nialar  regions,  and  the  constant  application  of 
hot  dreesinga,  relieve  the  puin  and  tension  of  the  tissues.  As  soou  as  sup- 
puration  occura,  au  inctsion  ahould  be  uiade,  and  the  pua  evacuated.  In 
Citaea  of  deeply-8eatetl  diaease  it  ia  not  advisable  to  wait  for  the  absceaa  to 
8how  itself  at  the  eurface.  An  inciaion  should  Ijg  made  throvigh  the  upper 
or  lower  eveUd  at  the  aite  of  giTateat  proniinence,  and  an  atterupt  nuide  to 
reach  the  absiiess  CAvity,  observing  great  čare  to  avoid  the  eyebaU  and  ite 
muscles,  and  the  levator  palpebrte  auperioris.  The  abscoas,  being  0]»en6d, 
should  be  carefullj  wa8hed  out  witli  a  geutle  stream  of  ateriliaed  \vnter  or 
other  aseptic  aolution  (such  iis  weak  perthloride  of  mercury),  and  carefully 
examined  for  necrosed  bone.  The  removal  of  carious  bone  from  the  orbital 
valla.  escept  at  the  inargins,  ia  alwaya  a  difficult  niatter,  and,  OMring  to  the 
thiuneas  of  the  bonea,  is  often  atteuded  by  consideralile  risk  of  injury  to 
neighbouring  important  structures.  In  casea  of  orliital  abscess,  from  what- 
ever  canae,  it  is  important  to  make  an  external  inoision  Large  enough  to 
admit  of  the  free  escape  of  pus.  Draining  the  orbit  Ls  jd\vayH  diHicult. 
for  witli  Llie  patient  in  a  recurnbent  poHition  the  path  for  the  escape  of  pua 
ia  uphill,  and  hence  the  absceaa  cavity  should  l>e  \va8hed  out  more  frequently 
than  is  necesHiiry  in  some  other  aituationa. 

Permanent  disjtlacement,  usually  eversion,  of  one  or  other  evelid  is  a 
not  infrequent  rosult  of  osteo-periofititia  in  cases  in  which  the  diseuae  has 
attacked  the  orbital  margiu.  This  cieatricial  ectropion  is  often  seen  in  the 
tubercular  form  of  bone  diaeaae  in  ehUdren. 

Deeply-Beated  periosfcitia  uiay  Ije  foUovved  by  limitation  of  the  rjcular 
•  movements  from  adhesiona  between  musclen  and  neighlMiuring  structures, 
and  ooca8ionally  by  post-neuritic  atro]ihy  of  the  optic  nerve. 

2.  Orbital  cellulitis  ur  orbital  plileguion  is  an  iuilnmmation  nf  thfi  cellulur 
tissue  of  the  orbit,  which  UKUHlly  temiinates  in  8U])puration  and  orbital 
abaceaa.  Exceptionally  the  iullammation  may  aubaide  witliout  the  forma- 
tion  of  pua  There  is  alao  a  rare  variety  known  aa  plastic  cellulitis,  in 
v^hich  the  inflaniniatory  exudation  ia  of  a  fibrinous  character,  and  there  is 
very  little  tendency  to  the  formation  of  pus. 

Orbit  cellulitia  is  generally  one-sided,  but  Occa8ionally  both  orbita  are 
involved  ftimultaQeou8ly.  Exten8ion  or  trunsference  of  inflanunation  from 
one  orbit  to  another  ia  sometimea  seen.  The  affection  ia  gent'ruHy  acute, 
but  aubacute  and  chronic  forma -are  met  \vitb.  lu  the  acute  form  ihe  chief 
local  aigna  are  rapidly-increaaing  8weUing  and  rednuss  of  the  eyelida  ;  great 
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injection  aud  chemosis  of  the  conjunctiva,  -vvliich  often  overlaps  the  corneal 
raargins ;  protrusion  ot'  the  eyeball  and  early  impairment  of  its  movementa, 
which  later  may  bo  eutirely  in  abeyanue.  In  severe  cases  the  eyeball  may 
be  exceseively  proptosed,  tlie  conjunctiva  very  cedematous,  and  rapidly- 
destructive  iilcerabion  of  the  cornea  may  ensue.  The  displacement  of  the 
globe  uiay  Ihj  lateral  or  vertical  a.s  well  aa  forwardB.  Palpation  seldom 
reveals  lociil  discase,  but  ali  the  tissuesare  tense  and  rcsistant,  and  esamina- 
tion  is  diliicult.  The  pain  is  severe,  and  fever  and  other  evidencea  of 
constitutional  disturbance  are  often  very  marked.  Sight  may  or  may  not 
lie  defective ;  thifl  depends  upon  involvement  or  escape  of  the  optic  nerve. 
In  some  instances  when  the  diaease  has  lasted  for  a  few  diiys,  neuro- 
retinitis  may  be  discovered  on  ophthalraoscopic  esainiuation ;  frequently> 
hovvever,  it  is  impossible  to  obtain  a  view  of  the  fuudus  oeiilL 

After  a  varying  period,  »eldom  lesa  than  threo  days,  the  skin  of  the  lids 
becomea  dusky  and  Uiinued,  and  pua  inakea  its  way  to  the  aurface ;  the 
ubsceas  mHy,  hovvever,  open  throu^h  the  conjuGctiva.  The  diacharge  is 
followed  by  rebef  of  the  subjective  s}'mptonis,  and  by  diniinution  in  the 
tensiou  and  duskiness  of  the  licK  a-ud  the  8wellin^'  of  the  conjunctiva. 

In  subacute  or  chronic  cases  the  signs  and  8yniptom8  are  aH  lesa  severe, 
and  pu8  is  longcr  in  inaking  its  way  to  the  aurface. 

The  cauaes  of  orbital  ceUulitis  are  nmnerous.  It  ia  frequently  traumatic, 
resulting  from  a  septio  ponetrating  wound,  vrith  or  without  the  retention  of 
a  foreign  body  in  the  orVnt,  It  occaaionallj  follows  fnictnre  of  bones  of 
the  orbilul  \vull.s.  Of  nou-traumatic  causes  the  uiost  conimon  are  extenaion 
of  inflaiiimatiou  from  the  bouy  \vall8  of  the  orbit,  from  neighbouring  sinuses 
e.g.  the  froutal  sinus,  from  the  skin  in  facial  erysipelas,  or  from  the  eyeball 
in  pauophthahnitis.  Less  frequently  celluUtis  arlses  by  the  spread  of 
inflanimatiou  from  the  superior  niaxilla  in  diseasod  conditions  of  the  teeth, 
from  tlie  p!iaryux  and  noše  and  naaal  duct,  and  by  aeplic  thromboaia  in 
py8Bmic  and  septicfcmic  Btate.'^. 

Treatmeni. — This  will  vary  80iuewhat  according  to  the  8everity  of  the 
čase.  In  ali  instances,  however,  the  evacuation  of  an  abscesa  eavity  as  soon 
as  formed  is  imperative.  If  the  čase  be  acute,  with  much  8welling  and  ten- 
eion  of  hds  and  prutrusion  of  globe,  an  incision  shoiild  be  mado  before 
the  abscess  points.  In  slighter  cases  local  depletion  by  leochea  and  repeated 
hot  compreases  may  be  employed  at  first,  and  the  absceas  o[:i€ned  as  soon  as 
its  existence  can  be  definitcly  determined.  Unless  the  abseess  bo  pointing, 
the  incision  abould  be  made  at  the  site  of  greatest  teusion,  but  preferablj 
tovvards  one  end  of  the  eyelid.  A  narrow  knife  ahould  be  entered  deeply 
iuto  the  orbit,  parallel  to  the  nearest  wall,  carefully  avoiding  the  eyeball 
and  other  important  structures.  The  exterual  opening  should  be  large. 
The  absce-s-s  being  evacuated,  careful  exaniiuatJon  with  the  probe  should  l>e 
made  to  ascertain  the  site  and  mze  of  the  cavity,  and  \vhether  it  leadfl  to 
carious  bone,  or  is  in  communication  with  adjoining  sinuses.  Thorough 
irrigatiou  i>f  the  abscess  ca\'ity  should  be  employed,  a  draiuage  tubeinaerted 
and  WHrm  dressings  applied.  In  casos  of  orbital  cellulitis  from  facial 
erj-sipela.-?,  early  and  free  incisions  should  be  made  to  prevent  exten8ive 
sloughing  of  the  eyelids.  When  |>anophthalmitLs  occura,  the  eveball  should 
be  incised.  aud  the  coutents  evacuated.  The  shrunken  globe  should  be 
removed  at  a  later  date. 

The  general  treatment  in  cases  of  orbital  cellulitis  must  be  governed  by 
the  condition  of  the  patient.  In  debilitated  patieuts  stimutants  and  good 
feeding  are  nece8sary.  If  the  pain  is  severe,  opiates  shouM  be  admiuistered : 
quinine  is  a  useful  drug  in  umst  cuse.s. 
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Sesulls  o/  OrbitcU  Cellulitis. — In  inild  forms  no  permanent  damage  may 
ensue.  In  aevere  caaes  the  orbital  tiasues  iiiaj  become  adherent  and  remain 
itound  by  cicatricial  bands,  so  that  the  uiovementa  of  the  globe  are  much 
impaired.  Partial  or  complete  loas  of  sight  frorn  optic  nerve  atrophj  is  not 
uncommon,  and  is  au  almost  constant  result  of  the  cellulitis  accompanjing 
facial  erjsipelas.  Blindness  may  also  be  caused  by  damage  to  or  deetruction 
of  the  cornea,  Fatal  results  oocasionallj  accrue  from  eztension  of  inflamma- 
tion  to  the  meninges,  or  bj  phlebitis  of  the  orbital  veina  spreading  to  the 
cavernous  sinus. 

Thromdosis  of  the  Caverkous  Sinus. — This  Ls  not  primarily  a 
diaease  of  the  orbit,  but  as  in  some  respects  it  closelj  reaembles  orbital 
cellulitis,  a  brief  description  seems  desirable.  Throiuliosis  of  the  cavem- 
OU8  sinus  uecessarily  leads  to  obstructiou  in  the  orbital  veins,  and  it, 
is  probable  that  in  cases  in  which  the  s}iuptonis  most  nearly  approacl 
thoae  of  orbital  cellulitis,  phlebitis  of  these  veins  has  occurred.  The* 
UBual  8ymptoms  in  tliis  affection  are  a  varying  degree  of  exoplithal- 
mo8,  with  limitatiou  of  oeular  moveuients,  oedema  of  the  eyelid8  and 
conjunctiva,  and  pain,  which  is  often  very  severe.  There  may  be.  as 
later  develupmeuts.  paralysis  of  ocular  muscles,  and  ansesthesia  over  the 
area  of  distribution  of  the  ophthalniic  diviaion  of  the  fifth  nerve,  from 
preasure  on  the  ner\'e-trunk8  in  the  sinu>(.  Vision  is  usually  impaired,  and 
the  retinal  vein«  are  found  greatly  distended.  (Edema  of  the  skin  in  the 
uiastoid  region  is  present  in  many  ca^ies.  If  the  thromboais  is  septic, 
ttbaceases  may  form  in  the  eyelids  or  orbital  tissues.  In  many  ca«es  the 
diseased  process  extends  from  one  cavemous  sinus  to  that  of  the  oppositc 
side,  by  way  of  the  circular  sinus,  and  8yniptomH  then  develop  in  the 
second  orbit. 

The  mo8t  common  cause  of  thromboeis  is  inHammation  of  the  sinus,  due 
either  to  infection  from  some  septic  focua  or  to  a  general  py:i*mic  condition, 
or  to  extensiou  of  inflammation  to  the  sinus  Irom  carious  bone  in  the 
vicinitv,  or  from  the  ear  in  otitis  media.  Lesa  common  causee  are  fractures 
of  the  base  of  the  skuU,  and  conditions  of  healtb  vrhich  encom'age 
spontaneoujs  olotting,  such  as  chronic  phthisis  and  marasmus. 

The  prognoeis  is   very  unfavourable.     Most  cases  terminale  fatallj^ 
usuiUly  iu  coma.     The  duration  varies  from  24  houre  to  two  or  three 
but  iu  one  instance  three  monthi^  and  a  half  elapAed  between  the  onset  of 
ocular  symptom8  and  death. 

The  »eriuuB  eoustitutional  duturbance,  the  iissociation  of  cerebral 
symptoms,  the  oniema  in  the  mastoid  r^on,  and  the  frequent  involvement 
of  the  second  orbit,  are  important  signs  in  the  diagnosis  of  thia  disease  from 
orbital  cellulitis.  Paraljflu  of  ocular  nenrea,  both  motor  and  eensofj,  is 
more  fre^iucat  in  thromboeis  cases,  and  sometiinee  oooan  as  the  earlieet 
Mymptom,  before  the  onset  of  exophthalmoe  or  oedema. 


Injuries  of  tiik  Orbit* 

Injurie«  o/  the  So/l  ParU, — These  are  almost  alway8  due  to 
of  Rtructures  by  penetmting  vounds,  or  the  entnince  of  foreign  bodies, 
as  chips  of  metal,  bullets.  or  shot  f>ellet«.     Tl»e  imuiediate  reeult  of 
tratiug  wounds  is  hiEmorrhuge  into  the  orbital  tissaee,  and  if  large 

IDomerouB  vessuls  have  been  diuded,  a  lucmatoma  of  ooosiderable  8ixe  maj 
foiDL  Tliis  is  follnwed  by  exophtluilmofl,  vrhich  may  rapidlj  beoome  m 
Bvat  as  to  eadanger  the  comea  fnmi  expoeuie  aad  intecftnaoe  with  ite 
K  >  I^juhM  of  Um  «7«ImU  «1111  cjrcUdii  m«  VoL  UL 
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nutiition.  The  eztravasated  blood  usuallj  iSnds  its  vraj  forward,  and 
appears  under  the  ocular  conjunctiva  and  beneath  the  skin  of  the  ejelids. 
Under  treatment  hj  rest  and  the  application  of  ice,  bleeding  usuallj  ceases, 
and  as  the  extravasated  blood  undergoes  absorption,  the  ejeball  resumes  its 
normal  position.  If  the  wound  be  Beptic,  suppuration  may  occur  in  the 
blood-clot,  and  an  orbital  abscess  result.  Extensive  heemorrhage  in  the 
orbit  niay  alao  be  caused  hj  severe  blow8  without  a  penetrating  woiind.  In 
such  instances  there  is  usuallj  fracture  of  the  bony  waU  of  the  orbit. 

Complete  division  of  one  or  more  of  the  recti  muscles  ib  an  occasional 
result  of  perforating  wounds  bj  sharp  instrumente.  The  ejeball  may 
wholly  escape  injury  in  such  cases.  Deviation  of  the  eye  and  loss  of  move- 
ment  in  one  direction,  and  diplopia  will  indicate  the  nature  of  the  injurj. 

Division  or  severe  laceration  of  the  optic  nerve  is  a  not  unconunon 
result  of  penetrating  wounds  of  the  orbit  by  bullets  or  such  implements  as 
knitting-needles,  pencils,  etc.,  which  make  but  a  small  extemal  wound,  and 
may  not  injure  other  important  structures.  In  such  cases  there  is  immediate 
and  generally  permanent  defect  or  loss  of  sight.  The  eye  may,  and  probably 
will,  appeaj  uninjured,  but  will  usuaUy  show  dilatation  of  the  pupil  and 
loss  or  restriction  of  its  reaction  to  direct  illumination.  Ophthalmoscopic 
examination  reveals  nothing  abnormal  at  the  tirne  of  or  soon  after  the 
injury ;  but  in  the  course  of  two  or  three  week8,  or  longer,  signs  of  atrophy 
of  the  optic  disc  make  their  appearance.  If  the  nerve  has  been  wounded  at 
a  point  anterior  to  the  entrance  of  the  arteria  eentralis  retinoe,  the  ophthal- 
moscopic appearances  will  reaemble  those  of  embolism,  namely,  cloudiness 
of  the  retina,  and  shrinking  of  its  arteries. 

Foreign  bodies  of  very  considerable  size  may  lodge  in  the  orbit  and  give 
rise  to  no  extemal  signs  by  which  their  presence  can  be  detected.  On  the 
other  hand,  they  not  infrequently  cause  some  displacement  of  the  eyeball 
and  limitation  of  its  movement,  and  occasionally  complete  dislocation  of 
the  globe. 

If  the  missile  has  entered  the  orbit  forcibly,  it  may  traverse  the  cavity 
and  pass  through  the  bony  walL  Perforation  of  the  roof  of  the  orbit  and 
wound  of  the  meninges  or  brain  in  this  way  is  usually  followed  by  menin- 
gitis or  cerebral  abscess  and  death.  In  children  such  a  result  sometimes 
occurs  from  a  perforating  wound  by  a  small  stick  or  similar  implement  with 
which  the  child  is  playing  and  upon  which'he  falls.  The  stick  is  withdrawn, 
and  as  the  wound  appears  trivial  but  little  notice  is  taken  of  it  until  the 
onset  of  cerebral  symptoms.  The  wound  of  entrance  is  sometimes  in  the 
conjunctiva  beneath  the  upper  eyelid  and  may  ea8ily  be  overlooked. 

When  the  presence  of  a  foreign  body  in  the  orbit  is  suspected  the  wound 
should  be  carefully  probed.  In  the  čase  of  fragments  of  metal,  stone,  etc., 
examination  by  X-rays  should  be  resorted  to. 

Injuries  of  the  Bony  WaUs  of  the  Orbit. — Fractures  of  the  bony  wall8 
may  result  from  direct  or  indirect  violence.  They  are  commonly  caused  by 
severe  blow8  in  the  orbital  region,  with  or  without  laceration  of  the  super- 
ficial  structures.  They  may  involve  any  portion  of  the  orbital  walL 
Fractures  at  the  margin  of  the  orbit  are  easily  detected  by  the  irregularity 
of  outline  and  crepitation ;  small  fragments  of  bone  may  be  so  completely 
separated  6is  to  be  freely  movable. 

Fractures  of  the  deeper  parts  of  the  orbital  wall  are  more  difi&cult  of 
diagnosis.  If  the  outer  wall  is  involved,  it  is  sometimes  possible  to  detect 
crepitation  or  movement  of  the  segments.  When  the  inner  wall  has  been 
iractured  and  communication  with  the  respiratory  passages  established. 
emphysema  of  the  orbital  tissues  U8ually  occurs.     This  is  followed  by 
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exophtbalmoa.  Emphjsema  can  be  disting^iisbed  from  hiemorrbage  iu  llie 
orbit  by  a  fceling  of  crepitation  iu  the  tissuea,  the  diminution  of  the  8welliug 
by  pressure,  and  its  increose  during  forced  expiriition.  Bkcding  from  the 
no6e  is  also  usual  iu  fracture  of  the  inner  wulL  If  tho  fmcture  is  situated 
anteriorlj,  disi)Iacement  of  the  lucrymal  bone  or  of  a  fragment  of  the 
ethmoid  hone  may  be  discovered  on  careful  palpatiou.  Fracture  of  the 
floor  of  the  orbit  into  the  maxillary  antrum  may  be  followed  by  emphy8ema ; 
and  the  infi-a-orbital  nerve  may  be  lacerated,  cauaing  amesthesia  over  the 
area  of  its  distribution. 

Fracture  of  the  roof  of  the  orbit  is  generally  caused  by  penetrating 
vvounds,  and  is  therefore  most  dangeroua  It  may,  hovrever,  be  due  to 
indirect  violence;  and  there  being  no  objective  signa,  the  earliest  clear 
indioition  of  the  fracture  may  be  the  onset  of  sjmptoms  of  meningitis.  If 
caused  by  u  penetrating  wound,  examination  by  careful  pmbiug  iuay  afford 
evidence  of  tho  fracture.  Such  iujuriea  are  alway8  serious,  and  when  due 
to  peribrating  wound8  are  fatal  in  a  large  proportion  (over  80  per  cent, 
Berlin)  of  the  cases.  Cerebral  8ymptoms  may  not  appear  for  some  days 
after  the  injury. 

In  ali  caaes  of  fracture  of  the  orbital  waU8,  e^tensive  hcemorrbage  into 
the  Boft  j>art8  may  occur,  inducing  esophthalmos. 

Fracture  of  the  sphenoid  bone,  involving  the  optic  foramen  and 
damaging  the  optic  ner\'e,  is  not  very  uncommou.  It  is  caused  by  blo\v8  or 
falls  upon  the  head,  usuaUy  in  the  frontal  region,  and  may  or  may  not  be 
aasociated  with  estensive  fracture  of  the  l>a8e  of  the  skulL  The  ocular 
BTmptoms  are  immediate  and  generally  complete  losa  of  sight  in  the  eye  on 
tne  side  of  the  injury,  although  in  con8equence  of  the  mental  condition  of 
the  patient  the  blindnese  often  remains  undiscovered  for  some  dayB  after  tlie 
accident.  No  ophthalmoecopic  signs  of  injury  are  found  at  the  tirne,  but 
in  the  course  of  a  few  weeka  the  optic  disc  invariably  becomes  atrophiod. 
The  blindnese  is  due  to  laceration  of  the  optic  nerve  in  the  foramen  opticum, 
or,  poeBibly,  in  some  instances  to  compression  of  the  nerve  by  estravasated 
blood.  Recovery  of  vision  is  very  unusuaL  Such  cases  may  have  a  miKiico- 
legal  importance,  as  owing  to  the  absence  of  visible  change«  at  first, 
eimulation  of  blindness  may  be  suspectcd. 

Severe  blr)W8  upon  the  orbit  are  occaaionally  followed  by  rece-nsion  of  the 
eyeball,  and  narrowing  of  the  palpebral  fissure,  a  condition  to  which  thu 
term  enophthalmos  traumaticus  is  applied  The  enophthalmos  may  appear 
immediAtely  after  the  injury,  or  not  until  the  lapse  of  some  weeks.  In  the 
former  čase,  the  cause  is  probably  fracture  of  the  Hoor  of  the  orbit  into  the 
antrum  of  Highmore ;  in  the  l&tter  the  formation  of  cicatricial  bands  and 
ehrinking  of  tne  orbited  fat  as  a  re«ult  of  inflammatory  changes. 

Treatnunt. — Penetrating  wound8  of  the  orbit  ahould  oe  treated  hj 
careful  cleansing  and  disinfection  of  the  wound.  and  the  provision  of  free 
drainage,  if  nece88ary.  The  skin  wound,  unless  very  minute,  should  bo 
sulured.  in  part  or  in  its  whole  extent,  and,  if  ragged,  Bhould  be  trimmed, 
snd  its  edges  brought  together  as  aocurately  as  possible,  to  minimise  tho 
•ab«equent  disfigurement.  Ordinary  eurgical  dressings  are  then  applied. 
If  a  foreign  bo<r|r  is  detected,  it  should,  as  a  rule.  be  removed ;  but  Kroall 
shot,  or  minute  fragmenta  of  steel  or  other  metal  which  have  peuetrated 
deeply,  are  uHually  better  left  undisturbed.  In  cutting  down  upon  a  foreign 
body  in  the  orbit,  grcat  čare  Bhould  bo  taken  to  avoid  injury  of  the  ocular 
muflcies  and  nervei^,  and  the  fragment  should  be  removed  >vith  hh  little 
disturltauce  of  the  .stnictures  as  poMMJble.  Thls  precautiou  is  e«pecially 
needful  when  dealing  with  a  lung  t^plinter  of  metal  or  wood,  the  deeper  end 
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of  which  raay  havo  penetrated  the  cranial  cavity.  If  an  abscess  form  in  the 
track  of  the  wound,  it  must  be  dealt  witli  by  inciflion  and  drainage,  and 
other  usual  means. 

When  exophthakuos  from  haemorrhage  or  emphjsema  is  extreiue, 
continuous  pressure  by  a  bandage  should  be  employed,  and  great  čare  be 
exercised  in  the  protection  of  the  cornea. 

In  casea  of  recent  liiceration  or  ilivision  of  one  of  the  recti  musclee, 
an  attempt  nhoiild  be  made  to  tind  and  imite  tho  cut  unds.  If  the  injuzj 
ia  of  long  standing,  other  opcrative  procediires  may  t>e  needfuL 

Fractures  of  the  orbiUil  wall  seldom  require  or  admit  of  treatment 
designed  to  reduce  displaeemeut,  but  when  tbe  injiiry  involves  the  margin 
of  the  orbit,  it  Ls  sometimes  possible  to  replac-e  the  fragments  and  keep  them 
in  poaition  by  careful  bandaging.  Small  loose  Hplinters  of  bone,  especially 
if  ussociated  with  a  lacerated  wound,  should  be  removed.  Ali  cases  of 
suspected  deep  fructure  of  the  orbital  vvalla,  esi>ecially  of  the  roof,  should  be 
considered  serious,  and  cmefully  watched  for  the  development  of  cerebral 
8ymptoms. 

TUMOURS  OF  THE  OrBIT 

The  difficulty  of  8ati8factorily  clas8ifyiDg  tumours  of  the  orbit  ia  evident 
from  the  very  varied  arraugement  adopted  by  diflerent  writer8.  A  rough, 
but  useful,  clinical  di\T8ion  of  orbital  timiours  is  into  solid,  cy8tic,  and 
vascular.  The  tirst  groiip  will  incliide  osseous,  sarcomatous,  and  carcino- 
niatous  tumours.  and  some.  rarer  growtha ;  Ithe  aecond,  congenital  cystic 
formationa  and  paraaitic  cy8t8;  while  in  the  tliird  group  are  placed  ali 
varieties  of  angioma. 

Tumours  of  the  orbit  are  not  imcommon.  StatLstica  indicate  that  they 
uccount  for  rather  more  thau  40  per  ceut  <if  ali  kinds  of  diaease  of  the  orbit. 
Their  fret[ueucy  variea  considerablj  witb  age.  Aecordiug  to  Hasner,  the 
largeat  proportiou  of  cases  is  met  with  iu  the  first  decade  of  lile ;  the  nest 
largest  in  the  flecond  deCiide.  Of  the  8ub3equent  j)eriod8  the  hfth  decade 
show8  the  greatest  number.  These  statistiea  may  be  partially  explained 
by  the  fact  that  most  cases  of  congenital  tumours  come  uuder  observatiou 
iiud  treatraeut  during  childhood. 

Tumours  may  be  primarilj  orbital,  that  ia,  originating  in  the  tissues  of 
the  orbit,  or,  as  ia  frequeutly  tbe  čase,  they  may  spread  to  the  orbit  from 
neighbouring  structures  iu  which  they  have  arisen.  The  diagnosie  between 
theae  two  classea  of  cases,  althougli  dillicult  clinicaUy,  is  important  in 
reference  to  tbe  queBtiou  of  operative  treatment,  and  consequently  of 
prognosis.  A  new  growtli  which  begins  in,  and  is  limited  to,  the  orbit 
much  more  readily  adniits  of  coraplete  removal  than  one  which  spriugs 
from  the  ethmoidal  sinus,  for  example,  and  makes  its  way  into  the  orbit. 
The  difficultj  in  diagnosia  is  enlianced  by  the  fact  that  tumours  originating 
in  the  ethmoid,  aphenoid,  or  frontal  sinus  may  attain  a  couaiderable  aize, 
and  remain  undiacovered  until  their  extension  into  the  orbit  givea  rise  to 
signs  or  aymptoma  whic.h  attract  attention.  Metastatic  orbital  tumours 
have  been  reported,  but  tbey  are  extremely  rare. 

Tbe  most  frequent  clinical  sign  of  orbital  tumour,  and  one  which  is 
common  to  aH  varieties,  is  exophthalmo8.  The  degree  and  the  direction  of 
the  displacemeut  of  the  ejeball  vavj  con8iderably,  and  are  depeudent  upon 
the  size  and  position  of  the  tumour,  and  the  preaenoe  or  abaence  of 
coincident  inflammation  of  the  orbital  cellular  tissue.  The  degree  of 
exophthalmoa,  however,  bears  no  constant  relation  to  the  size  of  the 
tumour.     If  the  latter  be  situated  at  the  apex  of  the  orbit,  it  may  grow  to 
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maidemUle  fsize  vvithout  causing  much  dlsplacement  of  the  globe.  In 
in  which  the  tumour  attains  a  large  size,  the  proptosia  becomea 
ertreme,  the  eye  and  other  orbital  contenta  being  pushed  fonvards  until  the 
globe  may  be  almoat  dialocated  between  the  eyelida  Manipulation  of  the 
eye  during  the  exaiiiination  of  such  cases  maj  readilj  lead  to  complete 
dislo&ition.  The  protruaion  of  the  ejeball  is  seldom  directly  forvvarda. 
There  is  generaUy  in  addition  some  lateral  or  vertical  displacement,  and 
the  direction  of  this  is  indicative  of  the  position  of  the  new  grovrth.  When 
the  tumour  originates  in  the  optic  nerve,  or  ita  aheath,  the  eyeball  ia 
displaced  directly  fonvards. 

The  protruded  globe  in  caaes  of  orbital  tumour  offers  a  very  variable 
resistauce  to  backvrard  pressiire.  In  aoft  and  very  vascular  growtba,  and  in 
cyBtic  or  aneury8mal  tuinours,  the  exophthalmo8  can  be  appreciably  reduced 
by  pressing  the  eyeball  into  the  orbit ;  wherea8  in  cases  of  sarcoma  and  other 
aolid  tumours,  e6pecially  oeteoma,  little  or  no  alteration  in  the  protrusion  of 
the  globe  can  be  effected  by  pressure. 

Derangement  of  the  movements  of  the  eyeball  is  another  common 
«ymptom  uf  orbital  tumour,  and  is  present  to  a  greater  or  leas  degree  in  ali 
cases  in  which  diaplacement  of  the  eye  ot^urs.  The  loas  of  mobility  may 
be  slight  and  ouly  in  one  direetion,  or  ali  the  ocular  movements  may  be 
restricted.  LimitJition  of  raovement  is  fTer[uently  due  to  mechanical 
interference  \vith  one  or  more  of  the  ocular  muscles  by  a  soUd  growth,  or  a 
tense  cy8t  pushing  the  muscle  aside  and  stretching  it,  or  growing  round  it. 
In  some  cases  the  muscle  is  invaded  by  new  grovvth  and  disorganised,  and 
in  others  the  trunks  of  the  motor  nerves  are  involved  by  a  tumour  arising 
in  the  vicinity  of  the  spheuoidal  fissure. 

In  addition  to  loss  of  ocular  movement  there  is,  not  infrequeutly,  more 
or  lese  ptosis,  from  paraly8is  of,  or  raechanical  interference  with,  the  levator 
palpebrai  superiorls. 

In  slight  degrees  of  exophtlialmos  the  eyelids  may  have  a  uoruuil 
«ppearance,  although  pushed  forwanl8  by  the  protruding  globe.  As  the 
exophthalmos  increasea,  the  eyelid8,  and  especially  the  upper  lid,  become 
8Wollen,  congested,  and  often  dusky,  and  the  enlarged  vetns  become  visible 
ihrough  the  skin. 

The  vinual  disturbance  induced  by  an  orbital  tumour  varies  very  widely. 
Impairment  of  sight  may  oecur  as  au  early  symptom,  or  not  until  tim 
€Xophthalmo8  liecomes  extreme.  It  is  due  to  atrophy  of  the  optic  nerve 
from  pressure  of  the  tumour,  or  to  neuritis.  In  the  former  čase  the 
ophthalmoflcope  will  reveal  a  pale  atrophic  optic  disc,  and  in  the  latter 
u  8wollen  inHamed  i>a.pilla.  Tlie  ophthalmoscopic  changea  may.  hovrever, 
be  very  slight,  and  merely  indicative  of  obstructiou  to  the  return  of  l>loofl 
from  the  retina.  In  caaes  in  wbich  good  vision  is  retained,  but  the  eye  is 
displact^d  and  ita  movement  restricted,  diplopia  will  be  a  prominent  and 
annoying  8ymptom. 

If  the  exophthulmo8  is  extreme,  so  that  the  lids  caunot  be  made  to 
,  flover  the  eyeljall,  the  comea  is  prone  to  sufifer.  Kemtitis  from  expOBuru 
'•Bta  in,  and  rupid  ulceration  and  sloughing  may  leod  to  the  complete 
deetructiou  uf  the  cornea. 

It  is  unuHual  for  au  orbital  tuutour  to  iuvade  the  eyeball,  oven  in  caaeci 
in  which  the  growth  originates  in  the  optic- nerve  shcath.  Some  of  tlie 
more  malignant  formH,  however,  attack  aH  the  tissues  with  which  they 
oome  in  contaut. 

Rxamination  of  the  nrbit  by  palptition  fnyjiicully  furnishes  iiu{>ort»nt 
evidence,   not  ouly  as   to  the  exislence  of  a  lumuur,  but  hhn  as  to  itH 


560  ORBIT,  DISEASES  OF  THE 

position,  size,  and  other  characteristic&  Digital  examination  maj  enable  us 
to  determine  vrhether  the  growth  is  c^stic  or  solid,  and  whether  it  is  fixed 
or  inovable.  But,  exoept  in  instances  in  which  the  tumour  has  eztended 
far  forward8,  it  is  often  difficult  to  reach  it  with  the  fingers.  There  is  not 
much  space  between  the  ejeball  and  the  orbital  margin,  and  pressure  with 
the  fingers  in  this  space  renders  the  tissues  so  tense  that  careful  palpation 
becomes  extremely  difficult.  In  cases  of  doubt  as  to  the  nature  of  a 
growth,  puncture  by  a  needle  or  trochar  may  materiallj  assist  the 
diagnosis;  or  an  exploratory  incision,  and  if  necessarj,  removal  of  a  small 
portion  of  growth  for  microscopical  examination,  should  be  resorted  to. 
When  there  is  uncertaintj  as  to  the  source  of  a  tumour,  that  is,  whether  it 
has  originated  in  the  orbit  or  extended  to  it  from  one  of  the  neighbouiing 
sinuses,  examination,  b^  trans-illumination,  hj  means  of  an  electric  light  in 
the  patienfs  mouth,  should  be  made.  In  this  way  the  presence  of  a  growth 
in  the  frontal  or  niaxillary  sinus  or  the  nasal  fossse  can  be  detected, 
by  the  obstruction  it  offers  to  the  passfige  of  light  through  these  cavitiea 

Pain,  as  a  symptom  of  orbital  new  growth,  is  of  very  varying  severity, 
and  is  not  constantly  present.  The  pain  may  be  due  to  involvement  of 
8en8ory  nerves  by  the  growth,  as  well  as  to  distension  of  tissues.  It  not 
infrequently  radiates  along  the  first  and  second  divisions  of  the  fifth  nerve. 
Tenderness  on  pressure  is  not,  as  a  rule,  noticeable.  Loss  of  sensation  over 
the  area  supplied  by  the  first  and  second  divisions  of  the  trigeminal  nerve 
is  occasionally  caused  by  pressure  upon  or  destruction  of  these  nerve-trunks 
by  the  growth. 

Tumours  of  the  orbit  but  seldom  lead  to  involvement  of  lymphatic 
glands  which  are  accessible  to  examination.  The  explanation  of  this 
is  that  the  lymphatics  from  the  eyeball  and  the  orbital  tissues  pass  back- 
wards  through  the  orbit  to  empty  into  -  the  internal  maxillary  glands.  In 
C6wes  in  which  the  eyelids  are  in  vol  ved,  infection  of  superficial  lymphatic 
glands  may  occur.  The  first  to  show  this  are  the  glands  of  the  parotid 
region,  and  e8pecially  the  pite-aural  gland  lying  immediately  below  the 
zygoina  and  in  front  of  the  tragus. 

Benign  orbital  tumours  may  lead  to  loss  of  sight  and  paraly8i8  of 
sensory  and  motor  nerves  in  the  way  alreadj  mentioned,  but  are  seldom 
dangerous  to  life.  Some  varieties,  e.g.  osteomata,  may  endanger  life  by 
encroachment  on  the  cranial  cavitj  through  the  roof  of  the  orbit. 
Malignaut  tumours  of  the  orbit  are  frequeutly  fatal,  death  resulting  from 
exten8ion  of  the  growth  to  the  base  of  the  brain,  or  by  metastatic  deposits 
in  \'ital  organs. 

Solid  Orbital  Tumours. — Of  tumours  which  can  be  considered  under  this 
heading,  the  sarcomata  are  by  far  the  most  common.  AH  kiuds  are  met 
with,  but  the  most  frequent  are  the  round-celled  and  spindle-celled 
varieties,  while  not  a  few  have  the  histological  characters  of  fibro-sarcoma. 
Myxosarcoma,  cylindroma,  and  endothelioma  also  occur,  though  less  com- 
monly.  Melanoaarcoma  of  the  orbit  is  rarely  met  with,  and  is  probably 
always  Hecondary  to  tumour  of  the  uveal  tract  or  of  the  skin  of  the 
eyelids,  but  cases  considered  primary  have  been  recorded.  Round-celled 
sarcomata  are  most  common  in  young  subjects,  and  spindle-celled  tumours 
in  those  over  forty  years  of  age.  Fibro-sarcoma  is  occasionally  met  with 
in  young  children. 

Primary  sarcoma  of  the  orbit  may  originate  in  the  bone  or  periosteum, 
in  the  connective  tissue  or  muscles,  in  the  lacrymal  gland,  or  in  the  sheath 
of  the  optic  nerve,  These  tumours  are  U8ually  hard,  with  a  smooth  but 
often  nodular  surface;    they  are  fairly  8harply  defined,  and  are  not  in- 
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tjiientlj*  encapsiiled.  Wliei»  very  vascular,  they  are  more  or  less 
compressible,  aud  occaaionaUj  pulsation  can  be  detecfce<l.  Puncture  of  sucli 
a  growlh  allow8  the  escape  of  a  yellowi8h  or  aanguineous  fluid,  which  inay 
lead  t<3  the  faulty  diagnoeis  of  a  cy8tic  growth.  A  very  niyxomatou8 
tuiuour  may  give  ČJ-defined  tluctuation  on  palpation.  If  growing  from  the 
periosteum  the  tuinour  is  iixed,  biit  when  springing  from  other  tiasues  it  is 
U8ually  8lightly  movable. 

Sarcoma  of  the  orbit  is  alway9  malignant,  although  there  are  wido 
variations  in  the  rate  of  growth,  the  reiidiuess  with  which  the  tuiuour 
invades  surrounding  structures,  and  ita  liability  to  recur.  The  prognosis  is 
unfavuurable,  but  more  decidevjlly  so  if  the  neoplasm  haa  estended  to  the 
orbit  from  one  of  the  neighbouring  sinuses.  Local  recurrence  and 
metaatasis  are,  unfortuuately,  common. 

Carciuoma  of  the  <irbit,  when  pri»iary,  originates  in  the  lacrymHl  glaod. 
and  is  the  glandular  variety,or  adem)-uarciuoina.  Cancer  originating  in  tho 
skin  of  the  eyeli(ls,  in  the  conjuuctiva,  or  in  the  nasal  paasages,  iuay  exteud 
deeply  into  the  orbit  and  form  a  large  tumour.  When  the  lacryiiial  gland 
18  the  seat  of  diaease,  the  tumour  can  be  felt  beneath  the  rim  of  the  orbit. 
It  is  very  hard  and  ahuost  immovable.  Ita  growth  is  not  nipid,  and  it 
extends  backvvards  into  the  orbit  as  well  as  anteriorlv.  This  variety  of 
carcinoma  ia  met  with  in  young  adiilta  as  vvell  as  in  the  aged  The 
prognosis  is  very  gloomy ;  local  recuirence  is  frequent,  and  extension 
to  neighbouring  vital  structures  or  metastasis  in  distant  ones  is  not 
uncommon. 

The  remaining  solid  tumours  of  the  orbit  are  non-malignant.  Osteoma 
of  the  orbit  occurs  in  two  forma ;  in  one,  tenned  exo8to8i8,  the  growth 
^^aaumes  the  form  of  a  distinct  tumour ;  in  tlie  other,  hypero8to8ls,  there  is 
Mt  videspread  hyperj»lasia  of  the  b<ine,  but  no  definite  tumour.  Exostosig 
-aot  onlv  the  most  common  variety  of  bony  tumour  of  the  orbit,  but  is 
W[^  tnore  frequent  than  cKostosis  of  other  parts  of  tho  skulL  The  tumour 
may  arise  from  the  orbital  wall,  or,  springing  from  one  of  the  neighbouring 
sinuses,  e8pecially  the  frontal,  may  grow  through  its  \vall  into  the  ca\'ity  of 
the  orbit.  The  favourite  site  of  the-se  tumours  is  the  roof  or  nastil  vvall  of 
the  ttrbit,  but  they  oc<5asionally  spring  from  the  tioor,  and  more  rarely  from 
ihe  outer  wall.  Their  greater  fi"e<juency  at  the  nasal  and  upper  part  is 
prol>ably  explained  by  the  large  proportion  wliich  origiuate  in  the  fruntal 
and  ethmoidal  sinuses.  An  exo8tosi8  n»ay  cousist  of  either  8pongy  or 
compact  bone.  The  latter  form  ia  nmoh  more  frequent,  aud  the  den8ity 
and  hardneaa  of  the  bone  are  8uch  that  the  growth  is  knowu  as  au  ivory 
esoatosis.  Spongy  ejostosis,  and  others  compose«!  of  bony  and  cartilaginous 
lissiie  are  alao  met  with.  Panas  states  that  the  tumours  which  arise  in  the 
orbit  are  more  frL'queutly  of  the  uiucellous  variety,and  sliovv  luore  tenileucy 
to  superticial  expansion  than  do  the  ivory  exo8t.f>8i&  Orbital  exo«tOHi8  is 
genorally  unilateral,  Imt  example8  of  bilateral  and  8ymmetrical  growth8 
nave  l»een  recorded.  Occ»iaionally  more  than  one  tumour  is  fouud  in  an 
orbit.  These  tumours  are  geuerally  of  a  roughly  hemispherical  8h/ii>f,  and 
have  a  \vide  liase  of  attachment  to  the  orbital  wall ;  occa8ionally  tlu'y  are 
globular  in  form,  aud  attaehod  by  a  uarrow  pedide ;  the  surfaoe  is  uauiUI/ 
unevcu  and  ofteu  uinhilAr. 

Exo«t<.*iis  of  the  orbit  is  a  very  8low-growiug  tumour,  sometimus  lasting 
for  ye4irs  before  producing  noticeable  Hpuptoms.  It  is  in  itself  painless, 
but  may  induce  pain  by  pressure  on  nerve«  or  other  structures.  The 
direction  of  gn)Wlh  is  chietly  into  the  orbit  and  tovards  the  surfac^.  but 
extension  backwards  aud  upwurds  is  by  no  means  unkoo^o,  aud  oucjusion- 
voL,  vin  36 
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allj  invaaion  of  the  intra-cranial  oavit^  takes  plače.  Nothing  certain 
is  known  as  to  the  aetiology  of  these  tumours.  It  is  not  improbable  that 
they  grow  from  residues  of  embryonic  cartilage. 

The  diagnosis  is,  as  a  rule,  easj ;  but  if  the  ezostosis  is  at  the  inner,  or 
inner  and  upper  part  of  the  orbit,  it  may  be  mistaken  for  a  distended 
ethmoidal  or  frontal  sinus,  over  which  a  shell  of  bone  stili  remains.  The 
latter,  however,  is  not  so  hard  as  an  exo8tosis,  and  a  sense  of  fluctuation  can 
nearly  alway8  be  obtained.  If  necessary,  puneture  or  attempted  puncture 
should  be  employed  to  clear  up  any  doubt. 

Hyperostosis  of  the  orbital  wall8  is  extremely  rare.  It  niay  lead  to 
great  distortion  of  the  bony  walls,  and  the  shape  of  the  orbit  may  thus  be 
entirely  altered. 

Lipoma  of  the  orbit  has  been  described,  but  is  very  unusual,  if  indeed 
it  ever  occurs  as  a  primary  growth.  Its  characters  do  not  differ  from  those 
of  fatty  tumours  elsevvhere,  and  the  symptoms  to  which  it  gives  rise 
result  from  mechanical  displacement  of  orbital  struetures,  or  pressure 
upon  them. 

Enchondroma  of  the  orbit  is  almost  unknown.  The  few  cases  which 
have  been  reported  are  open  to  question,  and  are  certainly  not  examples  of 
pure  enchondroma. 

Fibroma  of  the  orbit — that  is,  a  benign  fibrous  tumour — is  very  rare. 
A  few  cases  have  been  placed  on  record,  but  there  is  generally  a  suspicion 
that  such  growths  belong  to  the  fibro-sarcomata,  and  are  therefore  malignant. 

Plexiform  neuroma  of  the  orbit  is  also  very  unusual,  although  this  form 
of  new  growth  in  the  eyelids  is  not  so  uncommon.  The  growth,  which  is 
probably  congenital,  occupies  the  upper  outer  part  of  the  orbit  in  the  neigh- 
bourhood  of  the  lacrymal  gland,  vvhence  it  may  spread  exten8ively  into  the 
orbit  and  to  the  temporal  fossa.  It  forms  a  slowly-growing,  painless  masa, 
which  may  be  so  firm  to  the  touch  as  to  simulate  sarcoma  or  carcinoma. 
Its  diagnosis  without  an  exploratory  incision  is  difi&cult.  After  removal  of 
the  mass  a  further  growth  may  develop  in  the  same  site. 

Myxoma  of  the  sheath  of  the  optic  nerve  is  another  of  the  benign 
tumours  arising  in  the  orbit.  This  form  of  growth  is  met  with  chiefly  in 
children  and  young  adults.  It  develops  8lowly,  generally  quite  painle8sly, 
and  at  an  early  stage  gives  rise  to  defect  of  sight,  and  later  to  its  complete 
loss.  The  eyeball  is  protruded  directly  forwards,  or  forwards  and  8lightly 
downward8,  and  its  movements  are  little,  if  at  ali,  impaired.  These  two 
features  generally  enable  an  optic-nerve  tumour  to  be  distinguished  from 
other  orbital  grovvths.  Difl&culty  in  diagnosis  will  arise,  however,  in  those 
rare  instances  in  which  a  sarcoma  develops  within  the  funnel  formed  by  the 
recti  muscles. 

Ci/stic  Tumours  of  the  Orbit. — The  most  frequent  are  the  congenital 
dermoid  cy8t8,  which  result  from  the  invagination  of  a  portion  of  the 
epidermis  at  an  early  period  of  development.  Like  dermoid  tumours 
in  other  parts  of  the  body,  their  walls  have  a  structure  similar  to  that 
of  normal  skin,  the  epidermis  being  placed  internally.  The  cyst  wall 
possesses  the  usual  appendages  of  skin  —  namely,  hair  and  sebaceous 
glands,  and  sometimee  8weat  glands.  The  contents  of  these  cysts  are 
composed  of  accumulated  secretion  from  the  skin  glands,  desquamated 
epithelium,  and  usua]ly  large  numbers  of  hairs.  Occa8ionally  teeth  have 
been  found  attached  to  the  wall,  or  free  in  the  cavity.  In  some  in- 
stances, instead  of  a  sebaceous  material,  the  cyst  contains  an  oily  or  honey- 
like  fluid.  These  tumours,  which  are  generally  unilocular,  are  situated  in 
the  anterior  part  of  the  orbit,  most  commonly  near  the  uasal  wall.     They 
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alotvlj,  and  may  attain  a  considerable  si/^.  They  produce  no  simptoma, 
Buch  as  are  due  to  displacement  of  orbital  stnictures.  Their  ten- 
dency  is  to  protrude  anteriorlj,  and  they  can  iisiially  be  easily  seen  and  telt 
through  tbe  skin  of  the  eyelid  as  round,  9lightly  uiovable,  elastic  gTowth8. 
The  diagnosis  is  not,  as  a  rule,  difficult,  bvit  in  infanta  the  variety  of  tumour 
to  be  next  described  may  be  mistaken  for  a  dermoid  cyst.  Thia  error  in 
diagnceis,  if  it  led  to  oj)erative  treatment,  \vould  \ye  ver)'  serious. 

Memngocele  or  eucephalocele  <»1"  the  orbit  is  a  congenital  Gy8tic  tumour, 
the  wall  of  which  is  fonned  by  a  protniaion  of  dura  mater  into  the  orbit. 
The  sjic  thus  foruied  may  conttiin  only  cerebro-spinal  fluid  (meningocele),  or 
in  adilition  brain  substance  (encephak»cele).  This  variety  of  tumour  is 
mast  frequently  situated  at  the  inner  up{»er  part  of  the  orbit,  the  aperture 
through  which  the  hernia  occurs  corresponding  to  the  suture  between  the 
ethmoid  and  frontal  bones.  The  growth  is  Huctuating,  covered  by  healthy 
«kin,  and  by  pressure  c^n  Vje  reduced  in  volume,  though  such  pressure  niay 
give  rise  to  unpleasant  cerebral  8ymptom8.  If  large  and  8U|)erticial.  it 
Bhow3  cardiac  and  re8piratory  oscillations,  as  do  the  unclosed  fontanelles. 
Orbital  memngocele  is  U8ually  unilateral,  and  rapidly  increases  in  size ;  the 
Bubjects  of  it  seldom  Live  many  weeks. 

The  features  which  chiefly  distinguish  meningocele  from  a  dermoid  cy8t 
ure  its  tirm  attachment  to  the  bony  wall  of  the  orbit,  the  exi8tence  of  an 
aperture  in  the  bone  which  can  often  be  detected  by  the  Hnger,  the  etfcct  of 
pressure  on  the  tumour,  and  the  pulsation  transmitted  to  it  from  the  brain. 
A  careful  puncture  of  the  cy8t  under  strictest  precautious  us  to  sei)sis  would 
finally  settle  a  doubtful  diagnosis. 

A  rai-e  form  of  congenital  cy8t  of  the  orbit  occurs  in  OMOciation  with 
microphthahnos  or  apparent  anophthalinoe.  The  cy8t  is  plac^d  in  or  imme- 
diately  behiud  the  lower  eyelid,  is  hlled  wit}i  a  thiu  serous  tluid.  and  is 
iconnected  with  the  ru dimen tary  eyeball  by  a  thin  hollow  pedicie,  or  a  broad 
'Attachment  by  vvhich  the  two  ouvities  communicate.  Retinal  stnictures 
can  U8ually  be  found  in  the  cyst  wall,  and  it  is  though  t  that  these  cvsta  tat 
anomalous  developments  from  the  embryonic  tissue  which  nonually  fonns 
the  eyebaU- 

Parnsitic  Cysti. — Two  varieties  are  met  vrith,  the  cvstic  form  of  tinea 
echinococ^us  (hydatid),  and  of  tinea  solium  (cy8ticercu.s).  Hydatid  c^-Tst  of 
the  orbit  is  by  no  means  commnn.  Indeed.  compnred  with  other  parts  of 
the  bo<ly,  and  e8pecially  the  liver,  the  orbit  is  very  rarely  the  sent  of  this 
eDtozooD.  It  18  most  frequent  in  the  young.  »ind  in  the  male  sex.  Thei-e 
are  no  symptom8  vvhich  clearly  distinguish  this  disease  from  other  deeply- 
fleated  and  progreHsive  tumours  in  the  orbit.  l'ain  is  often  severe,  and 
there  are.  both  in  the  extra-ocular  and  intra-(X'ulnr  vesacL«,  si-^-us  of  obstruc- 
tion  to  the  circulation.  In  do\il»tful  CAses  the  cyst  should  be  punctured  and 
8omo  of  ite  contents  drawn  off.  The  fluid  of  un  echinococous  cy8t  is  watery, 
|Clear.  and  contains  a  large  proportion  of  chluride  of  8txliuin,  and  a  tiiert) 
trac-e  of  albumen.  Hooklets  may  l)e,  hut  are  not  con.stauily,  found  on 
;  inicroflcopic  examination.  The  peculiar  laminated  character  of  the  true 
tcjRt  wall  after  removal  clears  up  anv  doul»t  a«  to  its  nature,  even  in 
cases.  not  uncommon,  in  which  no  daughter  cy8ts  or  Hcohcea  can  be 
found. 

Cy8ticerou^  of  the  orbit  im  extreinely  mre.  I  m  the  fcw  recorded  caMM 
tho  tumour  hits  doveloped  in  the  nnterior  part  of  the  orbit,  and  has  preMnted 
the  i>rdinary  characte,rH  of  a  oystic  growlh. 

Two  other  rare  forms  of  cyHt  of  the  orbit  may  I«  reftrred  to^namely, 
[hygromata,  which  ar«  thought  to  arise  iu  the  bunfe  of  the  ociilar  muNcleft, 
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and  blood  cysts,  The  latter  are,  in  some  instances  nt  least,  dermoid  cjats 
iiitn  wliich  hiemorrhage  has  occurred. 

The  cystic  tumours  of  tlie  orbit  are  ali  benign  growths,  and  rarelj 
dangerous  to  lile.  Some  fonus  inay  extend  through  the  \valls  of  the  orbit 
to  the  intra-cranial  cavity,  aud  ia  tliLs  \vay  lead  to  a  latal  isaue.  Suppura- 
tion  in  an  orbital  cy8t  niay  be  followed  by  septic  meningitis  and  death. 

Vasctdar  TumouTS  of  the  Orlnt. — The  vaecular  new  growtlis  met  with 
iu  the  orbit  are  capillary  and  cavernous  angioma,  and  lyinphaugioma.' 
The  latter  variety  is  excessively  rare ;  about  four  undoubted  cases  have 
been  recorded. 

Capillary  angioma  or  uaevus  is  a  congenital  growth  which  apparently 
does  not  originate  in  the  orbit,  but  e.Ktends  to  it  from  the  skin  of  the  lids 
or  face.  It  is  sometimes  aasociated  with  h}'pertrophy  of  fatty  tiasue,  and  to 
Buch  a  combination  the  term  angioma  lipomatodes  has  Ijeen  given. 

Cavernous  angioma  iisually  originates  in  the  orbit.  The  tuniour  is  often 
deeply  seated,  of  ftlow  growth,  and  forms  a  ma.s8  whit!h,  though  soft  at  Hrst, 
becomes  much  hardur  in  the  later  stage.s  from  an  increast^  in  the  connective 
tissue  in  aud  aruund  it.  Vision  Ls  not  often  aflectedj  but  bUndness  due  to 
atruphy  of  the  optic  nerve  is  »xx?asioually  met  vvith.  Pain  in  not  a  prominent 
Byuiptom.  The  8exe8  are  equally  liable,  and  the  di.sease  may  ap]»ear  at  any 
age.  The  ietiology  of  cavernous  angioma  Ls  doul>tf»d.  It  is  probably  some- 
tiine.s  congenital.  In  a  few  instanc&s  there  hagi  lieen  a  definite  hi.story  of 
iujury  preceding  the  developnient  of  the  tumour.  It  is  freiiuently,  Init  not 
iuvariably,  situfiteil  witbin  the  fiinnol  foriued  by  the  reeli  miiscles,  and,  like 
a  tuniour  of  the  optic  ucrve,  dis})laces  the  eyebaU  directly  forvvards.  The 
tuniour  Ls  often  eucapsuled,  aud  hence  ea8y  of  removaL 

Iu  addition  to  the  ordinary  signs  of  orbital  tumour,  cavernous  angio- 
mata  present  certain  cbaracteristics.  They  are  variable  iu  volume,diniinishing 
under  pressure,  and  iuereaaiug  when  there  is  venous  obstniction,  as  in  crj-ing 
or  Btooping.  They  often  8how  spontaneous  pulsatiou,  l)ut  liuve  no  bruit  or 
thrill.  As  the  tumour  increases  in  size  it  extends  i'or\vjirds,  and  inay  liecome 
visible  as  a  bluish  uiaas  through  the  skin,  aud  ddated  veasels  may  appear  in 
tlve  eyelid8. 

Treatment  of  Tumoiirs  of  the  Orbit — Complete  removal  of  the  tumour 
is  the  only  treatment  applicable  to  malignant  growth3.  Unfortunately, 
in  many  eases  of  sarcoma  aud  carcinonia  the  growth  is  either  not  primarily 
orbital,  or  has  extended  l)eyond  the  Umita  of  the  orbit  before  tlie  patient 
comes  under  obscrvation,  and  its  complete  removal  is  thon  impassible. 

Small  eneapauled  gi'owths,  and  tuuiours  of  the  optic  nerve,  ean  occasion- 
ally  be  removed  vvitliout  sucriticing  the  eyeball.  Two  metlioda  may  be 
employed  to  attain  this  result.  In  the  first,  an  inciaion  is  uiade  through 
tlie  coujunctiva  ou  the  temporal  eide  of  the  eyelmll,  the  extcrnal  rectUB 
muscle  separated  from  the  globe,  and  the  eye  rotateil  forcibly  inward8. 
After  removal  of  the  gro\vth  the  eye  ia  rolled  back  into  position,  and  the 
rectus  muacle  reattached.  In  the  second  (or  Kroulein'8)  method,  an  oeteo- 
plaatic  flap  ia  made  of  the  outer  wall  of  the  orbit,  the  periosteuui  carefully 
separated  from  the  bone  aud  then  incised,  exposing  the  orbital  contents. 
After  taking  away  the  new  growth  the  flap  is  replaeed. 

In  ali  cases  in  \vhich  a  malignant  tumour  cauuot  be  satiafactorilj 
removed  \vithout  sacriticing  the  globe,  exci8ion  of  the  eye  should  l>e  first 
performed.  If  the  tumour  is  tlien  found  to  be  extensive  and  to  involve  the 
periosteum  or  bone,  the  vvhole  of  the  orbital  contents  should  l>e  removed, 
and  ehloride  of  zine  paste  applied  to  the  orbital  walla  after  bleeding  has 
'  Aueury3Tnal  farmatiooa  are  coasiderL'd  under  a  separate  headiug. 
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ed,  in  order  to  deatroy  any  portious  of  tumour  vvhich  have  been  left 
'll^iiiid.  In  spite  of  such  vigorous  methods  recurrence  is  hj  no  menns 
TitiL-oiiimoE,  and  a  second,  or  eveu  a  third,  ojjeratiou  may  be  necessar)'. 

Esostosis  of  the  orhit  freqiiently  admits  of  rcmoval,  and  no  other  treat- 
ment  of  the  tumour  is  of  aDy  avail.  If  the  grovvth  is  large,  removal  of  the 
eyeball  niay  \>e  neces.sary  as  a  preliminarj-  step.  The  operatiou  is  always 
ditHcult  and  tedious,  and  by  no  means  free  from  riak.  If  atUiched  to  the 
rtx)f  of  the  orbit,  attempted  reuioval  of  the  grovvth  niay  be  follo\ved  by  fatal 
meningitis.  Of  sixteeu  eases,  in  \vhich  the  tumour  apraiag  from  the  roof  of 
the  orbit  and  in  whieb  operation  wa8  performed,  aL\  were  fatal  (Berlin). 

In  operating,  the  exosto8ia  should  be  expo8ed,  the  periosteum  inciaed 
and  carefully  peeled  off,  and  the  base  or  neck  of  the  gro\vtli  uncovered.  A 
chisel  19  then  used  to  the  base,  nuuiermis  sniall  cuts  being  made,  until  the 
liony  niaas  betx>meH  loosened.  In  some  cisesin  whicli  the  bone  is  extreniely 
hard,  the  l.iase  of  tlic  tuuiuur  may  be  tirst  drilled  by  a  deutal  drill  in  several 
places,  and  separation  cumpleted  by  usiug  a  chisel.  If  the  tumour  I« 
pedunculated,  its  removal  is  usually  ea8y.  In  eases  in  whieh,  for  any 
reason,  removal  of  the  tumour  caunot  be  attempted,  and  in  \vhich  there  is 
much  exophthalmos,  it  may  be  advisalrle  to  excise  the  eyebal]  for  the  relief 
of  pain. 

Non-malignant  solid  tumours  of  the  orbit — for  example,  lipoma — should 
be  extirpated  with  as  little  disturbance  of  the  surrounding  structures  as 
posaible. 

Dermoid  cy8ts  and  parasitic  cy8ts  are  best  treated  by  complete  removal. 
In  deaUng  with  dermoids.  everv  eudeavour  should  l>e  made  to  dissect  out 
the  cvst  cotupletely  and  vvithout  opeuing  it.  Great  diihculty  is  exj)erieuced 
in  removing  a  eollapsed  cyst.  and  if  porttona  of  the  wall  are  left,  recurrent 
gro\vths  will  form.  Cy8tic  tumours  should  Ije  cut  do\vu  upou  al  their  most 
promineut  part,  and  c'very  eudeavour  should  be  made  to  avoid  injury  to 
important  structures,  sueh  as  the  ocular  muscles  or  nerves. 

The  treatment  of  caveruous  angiomata  should,  \vheuever  possible,  consist 
of  complete  extirpation.  In  many  iusttinces,  especiaUy  if  encapsuled,  the 
W'hole  of  the  new  growth  cau  ix!  removed.  When  the  tumour  is  loo 
extensive  for  removal,  repeated  electrolysi8  is  useful,  and  eventually  induoee 
considerable  dimiuutiou  in  the  ai^e  of  the  tumour,  and  a  gradual  decreaee 
in  the  diaplacemeut  of  the  globe  and  other  structures. 

PuLSATiXG  ExoPHTHALMOS. — The  term  pulsating  exophthaInio8is  applied 
to  a  group  of  eases  in  \vhich  protrusiou  of  the  eyebaU  and  pulsation  of  the 
orbital  structures  are  the  most  noticeable  features.  In  their  ehnical 
characters,  aH  eases  included  under  this  heading  have  much  in  common, 
but  in  their  i»ithology  they  exhibit  consideraltle  variatiou.  The  name 
should  not  be^pplied  to  eases  of  tumour  of  the  orbit  in  which  pulsation  can 
be  detected. 

The  general  features  of  pulsating  exophthalmo9  are  as  follows ; — The 
eyeball  is  protruded  direc.tly  fon,vards,  or  forwards  and  do\vuwards ;  the 
conjunctiva  and  eyelid3  are  svvoUen,  and  their  blood-vessels  dilated  and 
tortuous.  The  exophthalnios  is  sometimes  so  extreme  that  the  eyelids 
canuot  be  closed.  If  the  haud  is  placed  upon  the  protrudiug  structures, 
distinct  pulsation,  and  frequently  a  thrill,  are  felt,  and  if  the  ear  is  applied, 
a  soft  blowing  sound  is  heard.  Not  inrre(juently  a  compressible  pulsating 
mass  cau  be  detected  near  the  inuer  angle  of  the  orbit,  bttueen  the  eyeball 
and  the  upper  wall.  The  oeuLir  movements  are  restrieted,  and  occasioually 
there  is  partial  or  complete  auiesthesia  of  the  eyeball  and  other  structures 
Bupplied  by  the  lirst  divisiou  of  the  trigeminal  nerve.     On  ophthalmoacopic 
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ezamination  it  is  usual  to  find  the  retinal  arteries  narrowed  and  the  veins 
n%atly  distended,  tortuous,  or  even  varicose,  and  sometimes  pulsating. 
Occasionally  the  optic  disc  is  8wollen,  and  heemorrhages  from  the  retinal 
vessels  are  visible ;  in  some  cases  there  is  atrophj  of  the  optic  disc. 

The  subjective  symptoin8  are  pain,  often  severe  and  persistent,  and  a 
continual  noise,  which  is  nsuallj  very  distressing  to  the  patient.  The  noise 
is  variouslj  described  as  "  humming,"  or  "  roaring/'  and  is  likened  to  the  sound 
of  escaping  steam  or  falling  water.  Vertigo  is  also  a  frequent  symptom. 
Failure  of  vision  may  or  may  not  be  present.  If  the  protrusion  of  the  eye- 
ball  is  extrenie,  infiltration  and  nlceration  of  the  comea  are  likely  to  ensue. 
By  firm  pressure  the  ezophthalmos  can  be  diminished,  and  sometimes 
the  eyeball  restored  to  its  normal  position ;  but  as  soon  as  the  pressure  is 
removed,  the  globe  again  becomes  prominent.  Compression  of  the  common 
carotid  artery  on  the  same  side  leads  to  recession  of  the  globe,  and  arrest  of 
the  ptdsation  and  thrilL  The  noise  noticed  by  the  patient  is  also  stopped 
or  greatly  lessened. 

Two  groups  of  cases  of  pulsating  exophthalmos  are  described,  the  onset 
and  course  of  which  exhibit  some  diisrerences.  In  the  spontaneous  or  idio- 
pathic  variety  the  onset  is  usually  sudden,  and  ushered  in  by  severe  pain, 
followed  by  a  roaring  or  hissing  noise,  which  persists  with  increasing 
vehemence.  In  a  short  tirne,  varying  from  a  few  hours  to  a  few  days, 
exophthalmo8  develops,  accompanied  by  pulsation,  thrill,  and  perhaps  failure 
of  vision.  In  the  traumatic  cases  the  onset  is  more  gradual,  the  8ymptom8" 
appearing  after  a  severe  head  injury,  often  with  fracture  of  the  base  of  the 
skull,  from  which  the  patient  may  have  been  unconscious  for  hours,  or  even 
days.  The  noise  may  be  the  earliest  symptom  complained  of,  and  is  followed 
by  exophthalmos  and  other  signs.  The  condition  is  usually  fully  developed 
within  six  or  eight  weeks  of  the  injury. 

In  cases,  whether  idiopathic  dr  traumatic,  which  progress  rapidly,  the 
swelling  of  the  lids  and  conjunctiva  may  be  so  great  as  to  suggest  orbita! 
cellulitis.  Spontaneous  pulsating  exophthalmo8  is  muoh  more  common  in 
females  and  in  middle  age.  The  traumatic  variety  is  more  frequent  in  the 
male  8ex,  and  may  occur  at  any  age. 

The  pathology  of  pulsating  exophthalmo8  is  much  less  fanuliar  than 
are  its  cllnical  charactera  Comparatively  few  cases  have  been  examined 
after  death,  and  in  some  of  these  no  adequate  explanation  of  the  8ymptom8 
wa8  found.  The  lesion  which  has  been  most  frequently  discovered  post- 
mortem  is  rupture  of  the  intemal  carotid  artery  in  the  cavernous  sinus. 
As  a  result  of  this  the  blood-stream  escapes  into  the  venous  sinus,  and  the 
latter,  as  well  as  its  communicating  veins,  become  greatly  disteuded  and 
pulsating,  forming  an  arterio-venous  aneury8m.  In  spontaneous  cases  the 
rupture  occurs  in  an  artery  with  very  degenerate  wall8,  or  anetirysmal 
dilatation  and  thinning.  In  the  traumatic  variety  the  injury  to  the  blood- 
vessel  is  inflicted  by  a  splinter  from  a  fractured  bone,  or  by  a  bullet  or 
other  missile  which  penetrates  the  skvill.  Other  conditions  which  have 
been  found  post-mortem  are  aneurysm  of  the  carotid  artery  in  the  cavernous 
sinus,  aneurysm  of  the  ophthalmic  artery  either  before  its  passage  through 
the  sphenoid  bone  or  in  its  orbital  portion,  and  thrombosis  of  the  cavernous 
sinus  and  ophthalmic  veins. 

Spontaneous  cure  of  pulsating  exophthalmos  has  occurred,  but  is  quite 
exceptional.  The  disease  is  U8ually  progressive,  and,  unless  arrested,  leads 
to  a  fatal  termination  after  an  interval  varying  from  a  few  week8  to  two  or 
three  year8.  Death  results  from  complications,  such  as  repeated  hsemorrhage 
(chiefly  in  traumatic  cases)  or  from  cerebral  lesions. 
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The  diagnoais  of  pulsating  exophthaliuo3  presents  no  difficultv ;  bul  il 
is  by  no  means  eaav  to  distinguish  vvith  certainty  the  dittereut  varieties.  The 
raoet  important  diagnoais  to  make  is  betvveen  a  purelv  vasc-ular  leaion  and  a 
pulsating  taiiiour  of  the  orbit.  This  is  especiall}'  needtul  in  the  čase  of 
malignant  gT0wth8.  Such  ditficult}'  arises  only  in  instanoea  of  slovrlj-- 
develoi>ing  exophthalmo8  which  is  clearly  not  tmumatic.  lu  cases  of 
tumour  the  protrusion  of  the  globe  is  less  frequently  straightforvvards, 
pulsation  is  less  noticeable,  and  as  a  rule  no  hummin^'  or  other  noise  is 
heard  by  the  patient.  Moreover,  the  eOect  of  external  preasure  or  of  com- 
pression  of  the  C58uxitid  artery  upon  the  eiophtlialnios  is  mueh  less  than  in 
aueurysm.  If  the  tumour  cau  t^  reached  with  the  tinger  it  is  firmer  and 
more  resistant  than  true  pulsating  ezophthalmos. 

JVeatment. — The  amelioratiou  of  8yniptoma  induced  by  temporarr  com- 
pression  of  the  carotid  arteij  is  a  clear  indication  as  to  the  treatment  of 
pulsating  exophthalmo8.  The  two  most  useful  surgical  measures  fire  («) 
compression  and  (h)  ligature  of  the  conimon  carotid  artery.  Either  digital 
or  instrumental  pressure  may  l>e  employed.  The  former  haa  proved  the 
more  effectual,  but  there  are  often  dithculties  in  its  executioD.  In  suc- 
cessful  cases  trealed  by  compression,  improvement  has  begun  about  the  third 
day,  but  the  duration  of  treatment  has  varied  from  four  to  eighteen  day8. 
It  is  only  in  the  idiojiathic  variety  that  compression  of  the  artery  oflers  u 
reasonable  ehance  of  suocess,  and  even  in  this  variety  the  resulta  of  treat- 
ment are  not  verj'  eucouraging.     Keller  reports  one  succeas  in  seveu  cases. 

Idgation  of  the  common  carotid  artery  has  given  better  reaults  than 
any  other  procedure,  and  in  successful  cases  the  cure  has  been  coraplete  iii 
aix  or  seveu  Nveeks.  The  records  of  this  operation  during  recent  vears  are 
very  eucouraging,  and  improved  surgical  methods  ha  ve  roi)V>ed  it  nf  nearly 
ali  ite  former  riaks,  such  as  wound  infection.  In  ii  small  proportion  of 
cases,  however,  disturbance  of  cerebral  functions  and  death  liave  f(>llowed 
the  Ugature  of  the  carotid.  As  a  rule  the  etiect  of  ligution  is  inimediate 
and  ver}'  marked.  The  pulsation  and  bruit  and  the  subjective  noises  dis- 
appear,  and  the  esophthalmos  and  8welling  of  lids  and  conjunctiva  6teHdily 
become  less.  lu  sume  instances  a  return  of  aH  the  8ymptom8  is  uoted  a 
few  dava,  or  m  long  as  one  month,  after  hgature  of  the  arter)-.  Wheu  this 
occurs,  the  common  carotid  of  the  opposite  side,  or  the  exterual  carotid  of 
the  same  side,  should  bo  tied. 

Other  methods  of  treatment  which  havc  becn  employed  in  pulsating 
exophthabuo8  are  repeated  electroly8iB  and  the  injection  of  coagulating 
fluids.  The  latter  plan  is  unsafe,  and  has  given  no  8ati8factory  resulta; 
and  electroly8is  ha«  proved  of  little  value  in  true  arterio-venous  uueurjsm. 

IsTEBMiTTKNT  ExoPHTHALMOS.  —  Under  this  name  cases  have  l»eeu 
described  in  which  the  eyehall  betomes  proptosed  on  atooping  or  in  auy  way 
olistructing  the  returu  »(  venou.s  bli>od  fnjui  the  orbit.  The  comiition  ha« 
also  been  termed  "  alt«^rnatii)g  enophthulmos  and  exophthalmo6."  and  by 
French  writ6T8,  "exophtalmie  a  volunte."  This  udubumI  aflection  occure 
chiefly  in  the  youug.  and  often  develops  suddenlv.  Wheu  once  cstablished 
the  exophthalmo8  can  alvvavs  )»€  induce)!  by  »tooping.  Wheu  tlie  IimuI  is 
erect,  the  position  of  the  eyelxdl  inay  lx)  normal,  but  in  the  majoritv  of 
instances  tliere  is  a  varyiug  degrit«  of  enophthalmo«.  llie  movemetits  of 
the  glolnj  aro  unn^stricteil.  un<l  visioti  is  unuallv  uniinpaire*!. 

Th<i  patlinlog}'  of  this  conditiou  is  stili  impcrfectly  uuderHtood.  As  the 
exophthahuos  can  bt*  induced  by  eomprtJHsion  of  tlio  jugubir  voin.  and  ivs 
dilated  veins  are  occasionallv  vieible  through  the  skin  of  the  lids,  a  vuriooso 
ooudition  of  the  urbital  veine  is  assumed  to  l>e  preseut.     In  somo  reoorded 
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cases  a  varicose  tumour  could  be  felt  in  the  orbit.     The  enophthalmos 
generally  present  indicates  shrinking  of  the  cellular  tissue  of  the  orbit. 

So  long  as  the  exophthahuos  remains  iutermittent  no  treatment  is 
necessarj.  The  patient  soon  leams  to  avoid  such  positions  or  muscular 
efiforts  as  induce  proptosis,  or  to  prevent  its  development  by  pressure  over 
the  eyebalL 

LITERATURE. — OphUuUmic  HospUaZ  Rqporta  ;  numerous  articiea  on  diseaaes  of  tbe  orbit, 
for  which  see  General  lDdex  in  vol.  xiii. — Transaetions  of  the  OpAthal.  Soc.  of  the  United 
Kingdom.  See  General  Index  in  vols.  x.  and  xx. — TranaadioTis  of  American  Ophthalniol. 
Socieiy. — Bull,  C.  S.  Vol.  iii.  of  Norris  and  Oliver'8  Syatem  of  Diseases  of  the  Eye. — Nettle- 
8HIP.  Diseases  of  the  Eye. — Berlin.  Oraefe-Saemisch  Handlnuh  der  gesammten  Augcnheifk., 
Band  6. — Sattleb.  Ibid. — FucHS.  Tcxt-book  of  Ophthalmology.  1899. — Vossios.  tfher 
den  iiUermitterenden  ExopJUltalmos.  Bericht  U,  d.  26.  VeraamrrUung  der  Ophihal.  Oesellschaft. 
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C.  li.     8vo.     363  pages.  %^.  50T 

Gootbot  I^jurif  4  Ti>i>!r  Histor7.  Char- 
aclerlstic  Festut  >  .ttioiu,  aod  Cen. 

«nl  Treaaacfit ;  u^tics  eonceroloK 

then  as   thev  are    in«l    with   in   Warfare. 
Second  Edition.  1895.     \Vlth  78  IllTutra> 
8vo.     661  pages.  9io-5o 


MASTERS  OF  MEDICINE.  A  New 
Series  of  Monographs,  Ldittd  by  EknbsT 
Hart,  D.C.L..  late  Ediiorof  the  "  British 
Medical  Journal." 

John  Hunter,  Man  of  Science  and 
Surgeon  (»7*8-1793).  By  SritPHKJ« 
Packt.  m. a..  F.R.CS.  VVith  Portniit. 
Crown  8vo,  $I.3S 

William  Harrej.  By  D'AacY  Powsii, 
F.S.A.,  Surgeon  to  the  Victoria  Hospi- 
tai  for  Children,  Chelsea.  VVith  Ponrait. 
Crown  8vo.  $1.25 

Sir  James  Voung  Simpson  and  Chlo- 
roform  (1811-1870;.  By  H.  Laing  (Joii- 
iKi.N.     VViih  Portrait.     Crown  8vo.     $1.25 

William  Stokes,  His  Life  and  Work 

(1804-1878).  Hy  his.Son  VVilliam  Stokks. 
Surgcqn-in-Ordinary  to  the  Queen  in  Ire- 
land.  With  Portraits  and  Illustrations. 
Crown  8vo.  fi-sj 

Sir  Benjamin  Collins  Brodie.  By 
TiHonir  HoLMES.  M.  A.,  F^.R.CS. 
With  Pomait.     Crown  8vo.  $l<3S 

Claude  Bernard.  By  Sir  MtciUEL 
FosTER.  K.C.B.,  M.A..  M. D..  D.C.L.. 
•  etc.  Professor  of  Physiology  in  the  Uni- 
versity  of  Cambridgc.  VVith  Portrait. 
Crown  8vo.  $1-3$ 

Hermann  L.  F.  Von  Helmholta.  By 
John  Grav  M'Kk.ndrick,  M. D.,  LL.D.. 
etc.,  Professor  of  Physiology  in  the  Uni- 
venity  of  GIasgow  and  FeIlow  of  the  Ro^ 
College  of  Physidans  of  Edinburgh.  VVith 
Portrait  in  Photogravurc.     Crown  Bvo. 

$>.35 

Thomas  Sjdenham.  Hy  Josbfh  Frank 
Pavnr,  M,1>..  Fellow  and  Ilarveion  Ll- 
brarian  of  the  l<oyal  College  of  Physi(-:lans  ; 
late  Fc|low  of  Magdalen  College,  Oalord. 
VVith  Photogravurc  Portrait.     Crown  8vo. 

$«.»5 

MOORB.     Elementarr  Physioiog7.   By 

HKN)AMtS  MrinRR.  M..\.,  Profcssof  of 
I  v  in  the  Medical  School  of  Vale 

.  late  .Sliarpcy  Rr^-irarch  SchoUr, 
..liu  »^M-ii.mt  Pru(«**ur  of  Phytiology  at 
Univcnkity  College,  LoHfdoo.  With  t3| 
llluitmtions.     Crown  8v0k  |i.3o* 

*«•  TbU  baod  U  \»titpA*A  Um  toflMart  Im  tb«  mV 
)<(t.  aiMl  •■  ■  lini  UMk  Im  ik«  iiw  of  ttedMl*  «(  W> 
ijlufr  M<1  vilUia«  lo  colkf««  and  uniimiiljaa. 
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MURCHISON.  \Vorks  by  Charles 
Mdrchison,  m. d..  LL.D.,  F.R.S.,  etc. 
Fellov  of  the  Royal  College  o(  Physidans. 

A  Treatise  on  the  Continued  Feversof 
Crcat  Britain.  Third  Edition.  Edited 
by  \V.  Cavlev.  M. D..  F.K.C.P.  With  6 
Colored  PLitcs  and  Ltthographs,  19  Dia- 
jrnims,  and  30  Wood-<:ut  lUustrations.  8vo. 
752  pages.  $7-501 

CUotcal  Lectures  on  Diseases  of  the 
LiTcr,  Jaundice,  and  Abdominal 
Dropsj  ;  Including  the  Croonian  Lectures 
on  Functional  Derangcments  of  the  Livcr, 
deUvcred  at  the  Royal  College  of  Physicians 
in  1B74.  New  Edition.  Kcriscd  by  T. 
LAUDRaBRUNToN,  M.D.    8vo.    734page$. 

is.  50' 

NEWMAN.  Lectures  to  Practitioners 
on  the  Diseases  of  the  Kidne7  amen- 
ableto  Surgical  Treatment.  Copiously 
illostratcd  by  Cases,  Statistics,  aod  1'repara- 
tions.  By  David  Newman.  M. D..  Lec- 
turer  on  PathoIogy  at  the  Gbksgow  Royal 
In(irmaiy,  etc     8vo.     486  pa^^.     $3.oof 

ODLING.  ACourseofPracticalChem- 
i5try.  Arranged  for  the  Usc  of  Medica! 
StudcDls.  By  \ViLUAM  Ont.iNG,  M. A,, 
F.R.S.  Fifth  Edition.  With  71  Wood- 
cuts.     CrowD  8vo.     274  pages.  $2.oof, 

OWEN  (E.).  A  Manual  of  Anatomj 
for  Senior  Students,  By  Edmunu 
OvvEN,  M.B.,  F.R.C.S.,  Surgeon  to  St. 
Mary's  Hospital,  London.  With  aio  II- 
lustrations.     Crown  8vo.     534  pages. 

$3-50+ 

PAGET.    Sttidies  of  Old  Caae-Books. 

By  the  late  Sir  Jamks  Paget,  Bart., 
F.R.S..  D.C.L.  (Oaon.).  LL.D.  (Can- 
tab.),  etc.     8vo.    180  pages.  %'i.oo 

PICK.  Sureer7  :  A  Treatise  for  Students 
and  Practitioners.  By  T.  Pickkking  Pick, 
Consulting  Surgeon  to  St.  George's  Hos- 
pital ;  Senior  Surgeon  to  the  Victoria 
Hospital  for  Children  ;  H.  M.  Inspector 
of  Anatoniy  in  Englandand  Wales  ;  Editor 
of  "  Gray's  Anntomy."  etc.  With  440  II- 
lustrations.     Medium  8vo.     1 196  pages. 

I6.00* 

*•*  A  prospectot  of  the  work  wiUi  spedmen 

p«)[C9  niAy  be  hud  on  application  10  ihe  puoliiben. 

POOLE.  Cookerj  for  the  Diabetic.  By 
W.  H.  and  Mrs.  Poot.K.  \Vith  Preface 
by  Dr.  Pav  v,     lamo.  $1.00 


POORE.  A  Treatise  on  Medical  Juris- 
pmdence.  \\j  (iKikck  Vivian  Pookk, 
M. D.,  F.R.C.P.,  Professor  of  the  1'iinci- 
ples  and  1'racticc  of  Medicine,  L'niviTsity 
College,  London.  With  UlustralionH. 
Crown  8vo,  pogcs  iixiv.-s33.  $4.00 

[Jnsl  fitaJv. 

PROBYN-WILLIAMS.  A  Practtcal 
Guide  to  the  Administration  of  Anaes- 
thetics.  By  k.  J.  r'R()HYN-'Wll.l.iAMs. 
iM.D. ,  An;i-sthctist  and  tnstructurin  An.cs- 
thelics  at  the  London  Hospital;  Lecturer 
in  Ann7sthetics  at  the  L/ondon  Hospital 
Medical  College,  etc.  [/«  the  Prta. 

QUAIN.  Quain's  Eleroents  of  Anato- 
mj, The  Tenth  Edition.  Edited  by  Ei>- 
WARr)  AlbkrtSchaker.  F.R.S.,  Professor 
of  Phpiology  and  Histology  in  UnWersit)' 
College,  London,  and  Georce  Dancer 
Thane,  Professor  of  .\natomy1n  Univer- 
sity  College,  London.  3  voluraes  {q  parts). 
Royal  8vo.  $31.50* 

Parts  sold  separatcly  as  follows : 

Vol.  I.  Part  I.  Embryology.  By  Pro- 
fessor ScHAFER.  With  900  EngntTings, 
many  of  which  are  colored.  $3.00* 

Vol.  I.  Part  II.  General  Anatoiny  or 
Histology.  By  Professor  ScHAFER.  With 
nearly  500  Engravings,  nuLny  of  which  are 
colored.  $4.00* 

Vol.  II.  Part  1.  Osteology.  Arthrology. 
By  Professor  Thane.  \Vith  224  Engrav- 
ings. $3 

Vol.   II.     Part  II.     MyoIogy,  Angeioli 
By  Professor  Thank.     VVith  199  Engrav 
ings,  many  of  which  are  colored.       $4. 50* 

Vol.  HI.  Part  I.  Spinal  Cord  and  Brain. 
By  Professor  SCH  AFER.  With  J  39  Engrav- 
ings. 

Vol.  III.  Part  H.  TheNcrves.  By  Pit>. 
fessor  Thank.  \Vith  102  Engravings. 
many  of  which  are  colored.  $3.00* 

Vol.  III.  Part  IIL  Organs  of  the  Senses. 
By  Professor  Schafer.  With  178  Engrav- 
ings, $3.00* 
Vol.  III.  Part  IV.  SpIanchnology.  By 
Professor  Schafer  and  Johnso.n  Svming- 
ToN,  M. D.,  Professor  of  Anatoiny  in 
Queen"s  College,  Belfast.  VVith  337  En- 
gravings. $4.50* 
Appkndik.  Superficial  and  Surgical  Anat- 
omy.  By  Professor  Thane  and  Professor 
RiCKMAN  J.  GoDi.KK,  M. S.  With  39  En- 
gfravings,  niany  of  which  are  colored. 


Publishid  by  LMigtiums,.  Gnm,  &  Co. 
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SCHENK.  Elements  of  Bacteriologr 
for  Practitioners  and  Studcnts.  With 
Especial  Reference  to  Practical  Meth- 
ods.  By  Dr.  S.  L.  Schenk.  Professor 
ExtTaonlmary  in  thc  University  of  Vienna. 
Translatcd  from  the  German,  vith  an  Ap- 
pendix,  by  \V.  R.  Dawson,  B.A.,  M. D., 
University  Dublia.  Wkh  loo  Illustrations, 
some  of  which  are  colorcd.     8vo,      $3.00* 

SMALE  and  COLVER.  Diseasesand 
Injuries  of  the  Teeth^  inctuding  Pa- 
tholog7  and  Treatment :  a  Manual 
of  Practical  Dentistrj  for  Students 
and  Practitioners,  Hy  Mokton  Sualk, 
M.R.C.S.,  L.S.A.,  L.D.S.,  Dental  Sur- 
geon  to  St.  Mary's  Ilospital,  Dean  of  the 
School,  Dental  Hospital  of  l^ndon  ;  and 
J.  F.  CoLVKR.  L.  K.  C.  P.,  M.  K.  C.  S.. 
L.D.S. .  AssuJtant  Dental  Surgeon  to  Ihe 
Dental  Hoiipital  of  London.  \Vith  nu- 
mcrous  IMustrations.     I-arge  crown  8vo. 

|4.oo» 

SMITH  <H.  F.).  The  Hand-book  for 
Midwives.  By  Henrv  F"i.y  Smitii.  B.A., 
M.B.  (Oxon.),  M.R.C.S.  Second  Edition. 
thoroughly  Reviscd.  With  41  Wood-cut9. 
Crovrn  8vo.     188  pagcs.  $i-75t 

STEVENSON.    Wound9  in  War,    The 

Mechanism  of  their  Froduction  and  thcir 
Treatment.  By  Surgcon-Colonel  W.  F. 
Stevenson  (Anny  Medical  Staff),  A.B., 
M.B.,  M.Ch.,Dublin  Univcrsity  ;  Profess- 
or of  MilitaTy  Surgery,  Armv  Medical 
School,  Netley.  SVith  86  Iliastrationa. 
8vo.     434  pages.  $500* 

TAPPEINER.  Introduction  to  Chemi- 
cal Methods  of  Clinical  Diagnosts,    Hy 

I)r.  H.  Taiteiner,  Profe^ssor  of  Pharma- 
cology  and  Principal  of  thc  Pharraacological 
Institute  of  the  University  of  Munich. 
Translated  from  the  S)xlh  German  Edition, 
with  aa  Appendix  on  Micro- Biological 
Methods  of  Diagnosis,  by  Edmond  J. 
McVVceney.  M. A..  M. D.,  elc,  Professor 
of  Pathology  and  Bacteriology,  C.  U.  Med. 
School,  ctc     Crowa  8vo.  $1.10* 

TIRARD.  Diphtheria  and  Antitoxin. 
By  Nestor  Tirard,  M. D.,  Lond.,  Pro- 
fessor of  Matcrta  Medica  and  Therapeutics 
at  King's  Collegc  ;  Physidan  to  King's 
CoUege  Hospital,  ctc.      8vo.  ta.  50 

WAKLEY.  The  Life  and  Times  of 
Thomas  Wakley.  Founder  and  First 
Editor  of  the  Lamet.  By  S.  Souire 
Sprigge,  M.B.  Cantab.,  etc,  With  2 
Portraits.    8vo.  $3. 35 


WALKE  R.     Works  by  Jane  H.  Waixm. 
L.R.C.P.,  M. D.,  etc,  ctc. 

A  Handboolc  for  Mothers :  being  Simple 
Ifints  to  \Vomen  on  the  Management  of 
their  Health  during  PregTjancy  and  Con- 
fincment,  together  with  Plain  Dircctions  as 
to  the  Čare  of  Infants.     lamo.  $1.00 

A  Book  for  E7ery  Woman. 

Part  I.  The  Management  of  Children  in 
Health  and  Out  of  liealth.  i3mo.  351 
pages.  (i.oo 

Part  II.  Woman  in  Health  and  out  of 
Health,     ismo.     167  pages.  $1.00 

WALLER.       Works    by    Augustus     D. 
Waller,  m. d.,  F.R.S. 

Human  Ph^siologj:  bcing  the  substance 
of  Lectures  dclivered  at  the  St.  Mary's 
Medical  School  from  18S5  to  iSgo.  Sec- 
ond Edition.  With  304  Figures  in  the 
text.  Bibliography.andlndex.  8vo.  Pages 
xvi-632.  $4.00* 

Exercisea  in  Practical  Phjsiotogj. 

Part  I.  EIementary  Pbysiological  Chem- 
istry.  By  AucusTl^s  D.  VValler  and  W. 
LecgeSvmes.    CrDwn  8vo.    Paper.  $0.35* 

Part  HI,  Physiology  of  thc  Nervous  Sy5- 
tem,  Electro  -  Physiology.  Crown  8vo. 
Boards.  $o.gO* 

Lectures  on  Phjsiologj.  First  Series. 
On  Animal  Electricity.     Svo.  $1.50* 


WEICHSELBAUM.   The  Elements  of 

Pathological  Histologj,  with  SpcciaJ 
Kefertnce  to  Practical  Methods.  By  Dr. 
Anton  VVeichselbaum,  Professor  of  Path- 
ology  in  the  University  of  Vienna.  Trans- 
lated by  W.  R.  Dawson.  M. D.  (Dnb.), 
Demonstrator  of  I'athology  in  the  Roya] 
Collegc  of  Surgeons,  Ireland  :  late  Medical 
Travelling  Prizeman  of  Dublin  Univer8ity, 
etc,  ctc,  With  331  Illustrations,  partly 
in  colors,  a  Chromo-litbographic  Platc,  7 
Photographic  Plates,  and  full  lndex.  Royal 
Svo.     Pp.  xvi-456.  $7.50* 


WILKS  AND  MOXON.  Lectures  on 
Patholog^ical  Anatomj.  By  Samuel 
Wii.KS.  M. D.,  F.  K. S.,  Consulting  Physi- 
cian  to  Guy's  Hospital,  and  the  late  Wai^ 
TER  MoxoN.  M. D.,  F.R.C.P..  some  tirne 
I^ecturer  on  Pathology  at  Guy's  Hospital. 
8»o,  $6.00! 
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WEYSSE.  An  Epitome  of  Human 
Histologj  for  the  ute  of  Študenti  in 
connection  with  Lectures  and  Labora- 
tory  Work.  By  Arthur  ■W.  Wkysse, 
A.M.,  Ph.D.  Instructorin  Biology,  Mas* 
sachusetts  Institute  of  Techaology,  Boston, 
8vo.  $1.50* 

WILLIAMS.  Diteaset  of  the  Upper 
Respiratorj  Tract:  the  Noše,  Pharynx 
and  Lai7nx.  With  a  Section  on  the 
Examination  of  the  Ear.  By  P.  Wat- 
SON  WiLLiAMS,  M. D.,  London,  Physician 
in  Chaive  of  the  Throat  Department  at  the 
Bristol  Royal  lnfirraary,  etc,  etc.  With  37 
Colored  and  Stereoscopic  Plates  and  a 
Stereoscope.    8vo,  page  xxiv-4i3.     $6,00* 


WILLIAMS.  Pulmonafj  Connunp- 
tion :  its  Etiology,  Pathology,  and  Treat- 
ment.  By  C,  J.  B.  VVilliams,  M.D., 
LL.D.,  F.R.S.,  Phvsidan-ExtraOrdu>ar]r 
to  Her  Majestv  the  Queen,  and  Charlks 
Theodore  'Wiujams,  Phy5ician  to  the 
Hospital  for  Consumption  and  Diseases  of 
the  Chest,  Bttnnpton.  Second  Edition, 
Enlarged  and  Rewritten.  With  4  Colored 
Plates  and  10  Wood-cuts.  8vo.  466  pages. 


VETERINARV  SCIENCE,  ETC. 


FITZWYGRAM.  HorsesandStable«. 
By  Lieut-General  Sir  F.  Fitzwygram, 
Bart.    With  sOpagesof  lUustrations.    8vo. 

♦1.50 

MILES.  The  Horse's  Foot  and  How 
to  Keep  it  Sound.  By  \Viluam  Miles. 
Author  of  "A  Plain  Ireatise  on  Horse- 
Shocing,"  etc.  Tenth  Edition.  With  an 
Appendix  on  Shoeing  in  General  and 
Hunters  in  Particular.  With  12  Plates. 
Royal  8vo.  $4.5of 

MORTON.  A  Maniial  of  Phannacj  for 
the  Študent  of  Veterinar7  Medicine. 
By  W.  J.  T,  MoRTON.  Eighth  Edition. 
lamo.     576pages.  $3-5ot 

PERCIVALL.  Works  by  Wili.iam  Per- 
CIVALL,  M.R.C.S. 

Hippopatholog^.  A  Systematic  Treatise 
on  the  Disorders  and  Lameness  of  the 
Horse,  with  their  most  approved  Methods 
of  Cure,  Embracing  the  Doctrine  of  the 
English  and  French  Veterinary  Schools, 
with  Illustrative  \Vood-cuts  and  Colored 
Lithograph  Plates,  etc.     8vo,  boards. 

Vol.  I.     Inflammation.  $3-75t 

Vol.  II.     Part  I.  \Put  ofPrint. 

Vol.  II.     Part  II.     The  Diseases  of  the 

Digestive  Organs  of  the  Horse.      $4.25t 

Vol.  III.     Disorders  of  the  Horse.     S-ocf 

Vol.  IV.    Lameness  of  the  Horse. 

Part  I.  7.50+ 

Part  II.  5.5ot 


Glanders  and  Farcy  in  the  Horse,  being 
a  portion  of  Vol.  III.  of  the  Hippopathol- 
ogy.     8vo,  boards.  $3.oof 

The  Anatomj  of  the  Horse.  Embrac- 
ing the  Structure  of  the  Foot..    Svo,  doth. 

•7.a5t 
TwelTe  Lectures  on  the  Form  and 
Action  of  the  Horse,  with  8  Engravings 
on  Steel.  t3>75t 

SCHREINER.  The  Angora  Goat  (pub- 
lished  under  the  auspices  of  the  South  Af- 
ričan Angora  Goat  Breeders'  Association), 
and  a  paper  on  the  Ostrich  (reprinted  from 
the  Zoologist  for  March,  1897).  By  S.  C. 
Cronvvright  Sciireiner.  With  Illustra- 
tions.     8vo.  $3-00 


STEEL. 

F.R.C.V.S. 


Works    by   J.    H.    Stkkl, 


A  Treatise  on  the  Diseases  of  the  Ox: 

being  a  Manual  of  Bovine  Pathology.  Es« 
pecially  adapted  for  the  use  of  Veterinary 
Practitioners  and  Students.  With  2  Plates 
and   117  Woodcuts.     Svo.  $6.00 

A  Treatise  on  Diseases  of  the  Sheep : 

being  a  Manual  of  Ovine  Pathology  for  the 
Use  of  Veterinary  Practitioners  and  Stu- 
dents. lUustrated  with  a  Colored  Plate  and 
99  Woodcuts.     8vo.     378  pages.      $4.5ot 

VOUATT.    Works  by  WiUJAM  Vouatt. 
The  Horse.    Revised  and  Enlarged  by  W. 


Wood-cuts. 


8vo. 
Ia.25 


Watson,  M.R.C.V.S. 
597  pages. 

The  Dog.    Revised  and  Enlarged.  Wood- 
cuts.     8vo.     270  pages.  $2.00 


Published  by  Longinans,  Grcen,  &  Co. 


SANITARV  ENGINEERING 

A   Practica!    Treatise   on   the  Collection,   Removal   and    Final 

Disposal  of  Sewage  and  the  Design  and  Construction 

of  Works  of  Drainage  and  Sewerage 

With  a  Special  Chapter  on  the  Disposal  of  House  Refuse  and  Sewag'e  Sludg^e,  and 

Numerous  Hjdraulic  TabJes,  Formula  and  Meraoranda,  including  an  Exten- 

sive  Series  of  Tables  ofVelocity  and  Discharge  of  Pipes  and  Sewers, 

specially  computed   by   GanguiUet   and    Kutter's    Formula 

By  Colonel   E.  C.  S.  MOORE,  R.E. 

Author  of  "  5aaitary  Eng^necrins  Notes,"  etc.    Formerl^  Instructor  in  Estimating 
and  Construction  at  the  School  of  Militarj  Engiaeering:,  Chatham. 

Largc  8vo,  with  534  Illustrations  and  70  L.'krge  Folding  Plates.     Pp.  xKvii-62i,  $to.oo  net. 

Summary  of  Contents  :  Introduction.  Chapter  I. — Collection  and  Removal.  II.  Scwcr- 
age.  III.  The  Flow  of  Liquid  in  Pipes  and  Open  Channels.  IV.  IIydr:kulic  Memoranda — 
Hydraulic  Tables.  V,  Application  of  Formulx  of  Durcv  and  Hazin,  and  also  of  Ganguillet 
and  Kutter.  VI.  Construction  and  Materials.  Vil.  VentiUtion.  VIII.  Traps.  IX.  Appa- 
ratus,  Latrines  and  W.  C. 's.  X.  Apparatus  (continued),  Urinals,  I>avatory  Fitlings,  etc. 
XI.  Surfacc  Water  Collection.  XII.  Subsoil  Drainage.  XIII.  Sanitary  Notes.  XIV. 
Scwage  l)isposal.     XV.   Disposal  of  Sludge  and  House  Refuse. 

The  followmg  are  some  of  the  leading  fcatures  of  this  important  work  : 

a.  The  entirely  ncw  and  cxtcnded  iseries  of  tables  of  velocity  and  dischargc  of  circular  and 

egg-shape  sewers,  etc.     This  is  ihc  first  published  series  of  such  tableis,  bascd  upon 
Kutter's  formula  and  lhcy  havc  becn  specially  calculated  for  the  work. 

b.  The  full  manner  in  which  ali  sections  of  the  subject  are  illustrated,  both  by  lithographic 

plates  and  smaller  illustrations  in  the  text. 
C.    The  special  descriptioos.  with  illustrations  of  important  works  of  Sewerage  and  Sewage 

Disposal  and  the  valuablc  infonnation  on  the  Disposal  and  Destruction  of  Houae 

Refuse  and  Sludge. 
«/.  The  important  infonnation  on  the  flow  of  watcr  in  Pipes  and  Open  Channels. 
e.    The  extensive  series  of  Hydraulic  and  other  Tables  beyond  Ihose  just  mcntioncd. 

Considering  the  grave  importance  of  Sanitarv  Engineering,  it  is  remarkable  that  no  book 
dealing  with  the  subject  in  a  thorough  and  comprehensivc  manner  has  hithcrto  becn  published. 

In  the  preparation  of  the  work  Colonel  Moore  has  availcd  himself  of  valuable  Information 
fumishcd  by  Jeading  spccialists  in  particular  branches  of  the  subject,  one  of  whora  is  the  late 
Colonel  Waring,  vvhose  work  in  the  disposal  of  scvv.igc  and  garbagc  is  described  at  length. 

OPINIONS   OF    THE  PRESS. 

"  No  engincer  can  aflord  10  bc  wlthout  a  copy  of  ihit  comprehensivc  mAnual  of  uniury  enguicciing.     .     .     . 

"Tile  book  ii  .  .  .  full  and  Miuplctecpitomeof  Ihc  laiut  pr:ictioe  in  kanitary  niginccring  :  a  eUocc  at  the 
lili  of  auihonti««  ciuoted  al  the  coramonoemesi  of  ihc  work  irill  ijiow  how  thorough  and  how  vmtn^kUking  Colonel 
Moore  lia!>  b«o.     .     .     .     Ai  •  book  of  reference  ti  ii  simtily  inditpcosable."—  Tk*  Fuhlie  H*altk  P.Hginttr. 

"  Few  departmenu  of  applied  science  can  show  grcater  or  more  dangerou«  errors  Ihan  are  revealed  in  the 
hi>lory  of  tanicatiun,  bul  a  volumc  like  thii  shuws  the  imnicnsc  protcrctt  which  hu  becn  madc,  iiiid  Icads  us  10 
ihink  ihai  at  kut  we  are  on  firm  graund  ...  a  ereal  book.  involvlnj;  almoM  infinite  labor  on  Ihc  part  nf  the 
auihor,  and  am  be  recntninendcd  as  undoubledly  the  standard  work  on  ihe  »ubjeci.  .  .  .  llie  Ivpe  ic  Ca- 
ceJlenl,  ibe  mivpiuiM  mnarkabl/  few,  ihe  illuitraliont  in  ihc  text  nioit  clearly  drBwn  and  icpniducej,  and  ihe 
(uldiiie  plaies  are  modelt  ofvhat  &uch  ptales  ought  lo  be."— T*/  Buitdtr, 

"  It  i»  Ihe  only  book  yet  rcccived  by  Tkt  /ingiHtmu^  Rtcord  which  prescnu  a  good  dcKnplion  of  the 
various  btolofficad  iyalcia&  of  ««waKe  di»p(.>sal  now  attracling  »o  much  attcnlioii.  It  cuntain»  a  large  rumber  o(  new 
hydraulic  table*  ol  undoubled  valu«  at  liine  and  lalnr-vavmg  aidt  in  ctrniputatiotia.  Its  illuslratiun^  of  scwer  de- 
uil>  are  nuntcrou«  and  we]l  choaeo.  lile  subjeci  nf  dii^tal  in  general  i&  trealed  in  an  iuterctliiic  luanner,  and 
Ihe  iofornialion  on  Hmi^ih  syiieins  of  refu««  cremalion  il  will  be  difficuU  lo  Mcure  clicwhere  m  40  convenieni  a 
fonn.     .  .     The  Kiok  i«  vcry  good  from  beginning  to  eud,  and  wiil  be  •  valuable  addition  to  ih«  lilirar)'  of  anjr 

one  who  wisha  10  learn  the  general  llicorv  and  practicc  of  so  much  of  saniiaTy  engineering  praciicc  in  Grcat 
llniain  a«  is  embraced  in  ict  Kope.  '1'he  mtctiMion  of  variout  theone«  of  the  tlo«  in  Mwer*,  and  ihc  lablca  10 
■uUt  in  a|^lying  thcm,  U  a  feature  wbich  ii  alone  wurlh  the  priče  of  the  volume." 

— HngtHfirimg  Rttvnt,  New  Vork. 
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ADVERTISEMENT. 


Thi*  Wark  i«  CMentiaUjr  >  I>ictioiiary  of  Cbemiitnr  in  its  Applicationi  to  the  ArU  and  Manuisctnres :  bcnca 
it  deab  but  t{)«riogly  wilb  tke  purel^  acicntific  aspectt  of  Cbcmistrr,  nnlest  tbei«  bave  Mme  direct  and  imnediate 
baariag  upon  ibe  business  of  tb«  technologist.  For  aD  tucb  matten  Tcfcrence  if  made  to  the  Neir  Edition  ol 
**  Watt^s  Dictionary  of  Chcmittrv,"  by  Dr.  Forster  Morley  and  Mr.  Pattison  Muir,  to  whicb,  indeed.  the  preaent 
Work  inay  be  laid  to  be  camplementary.  In  order  to  fiacilitate  lucb  reference  the  general  plan  and  metbod  ol 
arrangement  tA  the  two  Dictionariei  are  ttmilar,  and  the  nomendature  and  notation  adopted  are  piacticalljr 
idcnticml.  It  bas,  hotrever,  not  been  tbougfat  desirable,  even  if  it  had  been  found  posiible,  to  make  me  of  the  lame 
elaborate  >yitem  of  abbreviation  and  conuacted  expression  as  that  employed  in  the  companioa  Worlc,  in  which  the 
*«riet7  and  oompiesitjr  of  the  aubject-natter  are  neoettarily  much  greater. 

Although  ibe  two  Worki  are,  in  a  broad  general  tense,  complementarjr,  it  is  practicaBy  itnpossible  to  avoid  a 
OMtaiB  amount  of  overiapping,  and  therefore  a  certain  degree  of  independeDce.  Heoce  in  the  praeat  Work  the 
Clnairil  liiatary  of  a  product  of  tecfamcal  importance,  so  far  as  it  is  known,  bas  often  been  completed.  although  iu 
derivattvet  have,  at  present.  no  applications  in  the  Arts.  Moreover,  such  subjects  as  the  Atmosphrkb,  Watbi, 
Fbrmbiitatiom,  the  Chemictrv  op  thb  Hvdkocabuons,  the  Vicbto-Aucaloids,  Glucu«db.s  elc,  etc,  ali  of 
which  are  dealt  wilh  in  the  other  Worlc,  find  also  a  plaoe  in  tbis  Dictionary  by  reason  of  their  relations  to  Tech- 
iialogy  or  to  Medicine  and  Sanitation.  In  ali  cases,  however,  tbese  subjects  are  treated  from  the  stand-point  of 
prBctical  application. 

The  Editor  has  been  fiirtunate  in  lecming  the  co^epcratian  of  a  large  number  of  gendemen,  not  oaly  in  the 
Uaited  Kingdem,  but  also  m  America,  Germany,  Siritieriand,  Rnssia,  aad  France,  as  contributors  on  subjects 
wilb  whicb  lhey  are  specially  qualified  to  deal.  A  list  of  these,  with  the  titles  of  their  conttibutions,  is  prefiscd  to 
•ach  volunie.  Their  naroes  and  standing  are  a  sufBcient  guaraatee  that  no  pains  have  been  spared  to  make  the 
Work  a  faithfiil  record  of  the  present  condition  of  Cheinbtry  in  its  relations  to  the  Arts  and  Manufactures.  Spedal 
Bttention  has  been  paid  to  the  bibIiography  of  the  subjects,  and  in  certain  cases  to  the  compilation  of  lrustworthy 
patent-Usts.  

SOME  OPINIONS  OF  THE  PRESS. 

"  Should  be  in  the  hands  of  everv  manufacturer  who  '  "  The  completion  of  tbis  important  work  ptaces  at  the 
wishes  to  be  well  posted  in  the  subjects  with  whicb  be  '  service  of  manutacturers  and  others  a  complete  encyclo- 
kastodo." — Iron  and  St€*l  Tradts  Journal.  j  paedia  treaiing  of  industrial  operatioos  wbich  in  any- 

"The  list  of  the  namesof  contributors  and  the  selec-  ;  S-i^^^AalTahU^Iru^^^fTf^^^ 
tiM  of  their  subjects  inspires  confidence  at  once."-      ?,i  °  P™:,t^  y'' u""'j;"^^^^ 
/..^>-^/.<>- c-^/wu  ./-/"/.....v^./ />v...>..  I   are  interesled  in  the  productive  arts.     .    .     .     We  Rcl 

Journal  o/ Soc,tty  o/ Lhemual  lndu,try.  |   „„fij^„,  ^^  rf,ose  who  may  desire  to  keep  abreast  of 

"  Will  be  universally  appreciated  by  technical  and  I   the  progress  made  in  chemical  industries,  and  to  p>os- 

manuficluring  chemists.     .     .     .     Dr.  Thorpe'i  great  ,    sess  a   truitworthy   source  of  information  conceming 

work  carries  with  it  its  own  emphatic  recommendation.  I   modern  chemical  arta  and  operations,  cannot  do  bet- 

It  must  prove  most  valuable,  not  merely  to  chemists  and  j   ter  than  providc  themselves  with  a  copy  of  Professor 

chemical  manufocturers,  but  to  ali  merchants  who  have  i  Thotpe's  admirabic  *Dictionary  of  Applied  Chemis- 

to  deal  with  chemical  products." — Chemical  Newi,  \  try.'    — Pkarmactutital  Journal. 


A  Prospectus  of  the  v/ork  luith  Specimen  Pages  may  be  had,  postfree,  of  the  Publishers. 
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To  avold  fine,  this  book  should  be  retumed 
on  or  before  the  date  last  stamped  below. 


